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1. Introduction
During online session at RAN2#116bis-e, an offline is initiated to progress on the following and other open issues.
	Agreements [Online]:
· Confirm that early RLF for NB-IoT is not supported in Release 17.

· Value for TSearchDeltaP is [15s, 30s, 45s, 60s]
· Neighbour cell monitoring in RRC_CONNECTED has no impact on neigbour cell monitoring in RRC_IDLE state and vice-versa

· If upon transition to RRC_CONNECTED state, UE is not in relaxed neighbour cell monitoring state in RRC_IDLE, then timer TsearchDeltaP restarted with the RRC_CONNECTED state timer value.

· If upon transition to RRC_CONNECTED state, UE is in relaxed neighbour cell monitoring state in RRC_IDLE, then timer TsearchDeltaP is not started.

· In RRC_CONNECTED state UE exits relaxed neighbour cell monitoring state then timer TsearchDeltaP is started with the RRC_CONNECTED timer value (i.e., when NRSRP  -  Srxlev >= sSearchDeltaP (FFS update variable names offline).
· FFS: whether the RRC_CONNECTED state reference level is derived by taking the RRC_IDLE state reference level and adjusted by nrs-PowerOffsetNonAnchor for the connected mode carrier.

· FFS: whether UE reports to NW when the criteria is met.


· [AT116bis-e][302][NBIOT/eMTC R17] RLF Measurements (Qualcomm)


Scope: address the FFS above and other open issues. 


Intended outcome: report in R2-2201793, agreements offline.


Deadline: Monday 24th January 1200 UTC.

2. Discussion
2.1 How to set the reference level for RRC_CONNECTED state
It has been agreed that the RRC_IDLE state neighbour cell relaxed monitoring state can be continued in RRC_CONNECTED state until UE determines the state needs to change and for this a reference level is needed to determine whether the serving cell has degraded by more than sSearchDeltaP. In RRC_IDLE mode, the initial reference level upon cell selection/reselection is set to the first measured Srxlev because UE is required to perform neighbour cell measurements for at least a period of TsearchDeltaP.
Following are two options briefly discussed online to set the reference level upon entry to RRC_CONNECTED state so that the RRC_IDLE state neighbour cell measurement state can be continued:
1. Set the RRC_CONNECTED state reference level to RRC_IDLE state Srxlevref
2. Set the RRC_CONNECTED state reference level to the last serving cell measurement, Srxlev, obtained before entering RRC_CONNECTED state.
Question 1: Which option do you support?
	Company
	Option 1 or 2
	Comment

	Huawei, HiSilicon
	Option 2
	It is better to initialise the criterion with the most recent value

	Qualcomm
	Option 2
	Either of the two options are fine.

	Sequans
	Option 2
	Agree with HW

	Spreadtrum
	Option 2
	

	MediaTek
	Option 2
	

	Thales
	Option 2
	

	ZTE
	-
	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 serving cell change criteria for connected mode is configured. In this case, it’s impossible to set SrxlevRef-C based on Srxlevref-I. So Option 1 is infeasible.

In our contribution [5], we suggest to set the value of Srxlevref-C to the first NRSRP measurement done on the USS in RRC_CONNECTED mode. We think this is the most recent value which can be set to the reference value for further comparison in connected mode. (we tend to think neither RRC_IDLE state Srxlevref nor last serving cell measurement obtained before entering RRC_CONNECTED state are suitable, as both of them are the measurements in Idle mode).

Furthermore, we think it’s suitable to assume such first NRSRP measurement done on the USS is the value of the anchor carrier measurement. The reason is, if the connection lasts for a bit long time, it’s possible that the UE is re-configured (for UE using UP solution) several times, to different non-anchor carriers. In order that the UE can compare all the measurement results with a common reference value, it’s suitable to assume the reference value is from anchor-carrier. Then if UE is configured with a non-anchor carrier as dedicated carrier in Msg4, UE needs to translate the measurement on this non-anchor dedicated carrier with nrs-PowerOffsetNonAnchor to deduce the measurement on anchor carrier and then set it as Srxlevref-C. So the example formula is:

Srxlevref-C = NRSRP measured on the dedicated carrier - nrs-PowerOffsetNonAnchor for this dedicated carrier. 
(Please note if dedicated carrier is anchor carrier, as nrs-PowerOffsetNonAnchor is 0, the formula is still fine)

Finally, in this description:

The relaxed monitoring criterion is fulfilled when:

-
(SrxlevRef-C – Srxlev) < SSearchDeltaP-Conn
Based on above analysis, not only Srxlevref-C should be set to the measurement of anchor carrier, but also Srxlev should be set to the measurement of anchor carrier. Therefore, we can clarify as below (with reference to TS 36.304):

Srxlev is the measured RX level value (NRSRP). If NRSRP is measured on non-anchor carrier (Proposal 4 in [6] gives similar views), the measured NRSRP value is translated as below:
Srxlev = NRSRP measured on the non-anchor carrier - nrs-PowerOffsetNonAnchor 

	Nokia
	Option 1
	If the relaxed monitoring thresholds for connected mode is set to different than in idle mode, the connected mode relaxed monitoring should start only after triggering condition. If the idle mode cell and connected mode cell is different the relaxed monitoring parameters of idle mode should not be continued. 


Response summary: 
· 6 companies support Option 2,

· 1 company supports Option 1,

· 1 company propose to set reference value to the first measurement from the USS. This company has a valid point that Option 1 does not work if RRC_IDLE mode relaxed serving cell measurements were not configured. Rapporteur considers Option 2 works irrespective of whether relaxed serving cell measurements enabled for RRC_IDLE.
Proposal 1 
Set the RRC_CONNECTED state reference level to the last serving cell measurement, Srxlev, obtained before entering RRC_CONNECTED state.
2.2 Assistance information from UE
RAN4 is defining performance requirements for RRC_CONNECTED state neighbour cell measurements. Depending on the requirements and the specific NPDCCH configuration it may not be possible for UE to perform inter-frequency measurements. For this reason, some companies propose an indication from UE to network can be supported so that network can alter the NPDSCH/NPUSCH scheduling to allow UE to perform measurements.
Question 2: Do you support indication from UE to NW that indicates UE needs to perform inter-frequency measurements?
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	No
	as RANP has agreed on ‘no measurement gaps’, it is clear to us that the measurements are best effort.  Even if we had an indication, it would still be effort because we cannot assume that the eNB will do any. 

On the other hand, the NW can via observations guess that the UE may need to perform measurements.

	Qualcomm
	Yes
	We don’t see best-effort without scheduling gaps works in most realistic configurations of NPDCCH. By the time network realises ‘UE may need scheduling’ gaps, it may be too late because by that time UE may need Rmax repetitions to be able to decode the NDCCH, which would leave insufficient time between NPDCCH occasions to do any measurements. Also considering the case a mobile UE is actually stationary but in poor steady condition hence UE will refrain from initiating neighbour cell measurements but network may skip scheduling thinking UE needs to perform inter-frequency measurements hence unnecessarily lowering data throughput and prolonging the connection. In summary, leaving it to best effort will degrade UE performance rather then bring benefit hence pointless defining inter-frequency measurements. 

A simple MAC indication combined with C-DRX can greatly make inter-frequency measurement realisable without have too much negative impact on UE performance.  

	Sequans
	Yes
	We agree that on the one hand, the WID implies a best-effort approach; precisely, it requires “without defining specific gaps”. On the other hand, we agree that the NW may not always have the best information at hand.
Therefore, UE can also participate in the best effort by indicating that it intends to start measurements. That does not require the NW to do anything, nor does the NW need to wait for said indication. Alternatively, even if the NW had already somewhat relaxed the UE scheduling, it may relax it even more after the indication from the UE is received.

So, these two best efforts are decoupled and independent of each other. No gap is defined. And in the average case the UE enjoys a more favorable configuration. This seems like a rather simple optimization (MAC seems indeed simplest) for a good gain. 

	Spreadtrum
	No
	Since it was agreed that no measurement gap is needed for inter-frequency measurements, it is not necessary for UE to notify NW.

	MediaTek
	No
	An UL transmission when the radio condition is below the start measurement threshold costs considerable power, compromising the benefit of this feature, and in a worst case a mobile UE can start/stop measurement several times before RLF. 
Agree that this feature is intended to be in a best-effort way, which means it is acceptable if UE cannot perform measurement in connected mode due to  the network scheduling constraints.

	Thales
	Yes
	Leaving it for best effort can also effect UE power and throughput. We agree with the Qcom point that an indication is required

	ZTE
	No
	We tend to agree with MediaTek that such UL report would cause considerable UE power (or maybe finally fails) in the scenario that UE already needs to perform inter-frequency measurements.

	Nokia
	Yes
	Indication of start of connected mode measurements will be beneficial for NW to manage its scheduling to allow UE to make required measurements for RLF enhancements. Use of MAC level spare bits could be simple option to support this functionality. As the indication is expected to be included in ongoing uplink packets we don’t see big impact to UE power consumption.


Response summary: 4 companies support an indication from UE to network when UE needs to perform connected mode measurements and 4 companies don’t support this indication.
Proposal 2 
No indication from UE to NW that indicates UE needs to perform inter-frequency measurements
2.3 Dedicated signalling to enable/disable neighbour cell measurement
Rapportuer reviewed the other company contributions in [4]

 REF _Ref93414278 \r \h 
[5]

 REF _Ref93415046 \r \h 
[6]& [7] and concluded the new proposals are either covered by the online discussion/agreements/FFSes or are aspects for CR drafting. Rapportuer did identify following proposal from one contribution [5] that needs offline discussion:

“The network can enable/disable the neighbor cell measurement for UE in RRC_CONNECTED by dedicated signaling.”
Question 3: Do you support dedicated signalling to enable/disable neighbour cell measurement for UE in RRC_CONNECTED state?
	Company
	Yes/No
	Comment

	Huawei, HiSilicon
	No
	

	Qualcomm
	No
	

	Sequans
	No
	

	Spreadtrum
	No
	

	MediaTek
	No
	

	Thales
	No
	

	ZTE
	Yes
	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.

However, in some time period, the network may need a way to disable connected mode measurements for some certain UEs if the network cannot provide the needed scheduling configuration for these UEs.

	Nokia
	No
	As the UE behaviour on how the UE does the measurements for neighbour cells is not defined, we think that network need not disable this feature. There is no strong motivation for the same. UE knows its remaining power consumption status and need for such measurements based on radio link condition, so allowing network control for this functionality is not needed.


Response summary: 7 companies don’t support dedicated signalling to enable/disable connected mode neighbour cell measurements; 1 company consider it can be useful if network needs to disable connected mode neighbour cell measurements for a specific UE.
Proposal 3 
No dedicated signalling to enable/disable neighbour cell measurement for a UE in RRC_CONNECTED.
3. Conclusion

8 companies contributed to this discussion. There was strong support (>=75%) for two discussion points (P1 & P3 below) while there was equally divided view on the other discussion point (P2).
Proposal 1
Set the RRC_CONNECTED state reference level to the last serving cell measurement, Srxlev, obtained before entering RRC_CONNECTED state.
Proposal 2
No indication from UE to NW that indicates UE needs to perform inter-frequency measurements
Proposal 3
No dedicated signalling to enable/disable neighbour cell measurement for a UE in RRC_CONNECTED.
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