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1 Introduction
During RAN2#99bis further progress was made for Relaxed Monitoring in NB-IoT and MTC. RAN2 agreed to send an LS to RAN4 about the RAN2 progress for information [1]. RAN2 indicated in the LS that it has the aim to have CRs for this enhancement for RAN#78, i.e. December 2017. RAN2 agreed to have CRs for REL-14 for NB-IoT. 
An email discussion until next RAN2 meeting was agreed to progress the open issues and stage 3 details: 

 [99bis#35][NB-IoT/MTC] Relaxed Monitoring (Ericsson)


On FFSes and Stage-3 details


Intended outcome: Report to next meeting

The deadline of the email discussion is Thursday, 2017-11-09, 23:59 Pacific Time. 
This report gives a summary of this email discussion.

2 Background

RAN2 discussed relaxed monitoring for cell reselection in RAN2#99bis meeting [2-16], and made the following agreements:
· Working assumption (change only if blocking problems are found): The UE dynamically determines whether to apply relaxed monitoring by change in serving cell RSRP

· If there are configuration parameters for the dynamic determination whether to apply relaxed monitoring, those are provided by means of system information.
· The functionality of Sintrasearch and Sinterseach is assumed as today, and “relaxed monitoring” is applicable when the UE is below Sintrasearch or Sintersearch thresholds respectively, if configured. 

· UEs that apply “relaxed monitoring” need to perform neighbour cell measurements on a slow time scale, regardless if the UE considers itself to be stationary. The intention is to not make it worse for any case w.r.t. power consumption. 

· It is FFS what is the slow time scale and whether it is same or different for different UEs. 

· UE either applies for neighbour cell measurements “normal mobility requirements” or “relaxed monitoring requirements”.
· It is FFS if and how UE is Authorized to/Configured to use relaxed monitoring (at all). 

These agreements/working assumption can be summarized as:

· Relaxed monitoring is triggered by change in serving cell RSRP (working assumption)

· Relaxed monitoring parameters, if any, are broadcasted in system information

· Relaxed monitoring is applicable when the UE is below Sintrasearch or Sintersearch

· UE needs to perform periodic neighbor cell measurements on a slow time scale, when relaxed monitoring is triggered

· UE either applies “normal/legacy" neighbor cell measurement requirements or “relaxed monitoring" neighbor cell requirements

The open issues identified in the meeting are:
· Period of the periodic neighbor cell measurements including configuration (UE individual or common for all UEs in cell)

· The need for Relaxed Monitoring “Authorization" e.g. UE individual configuration for UEs that have a fixed geo-stationary position.

3 Discussion
In the following text the open issues as identified in RAN2#99bis are discussed, but also further details of relaxed monitoring, are discussed. The following topics are discussed in this email discussion: 

1. Periodic neighbour cell measurements 
2. Further details of the relaxed monitoring rules
3. The need for Relaxed Monitoring “Authorization"
For each topic some background information is provided.

Periodic neighbour cell measurements
When the UE is below the measurement threshold and relaxed monitoring is triggered (aka the UE is “stationary”) then the UE is not required to continuously measure neighbor cells as in legacy
. When relaxed monitoring is triggered, RAN2 has agreed that the UE shall still perform periodic neighbor cell measurements on a slow time scale (e.g. to detect new cells that are activated, or to detect any change in the radio environment e.g. due to moving objects). These “background” measurements should have a negligible impact on the UE power consumption.
RAN2 needs to discuss and agree on the period of these periodic neighbor cell measurements (e.g. every day), and how they are configured (e.g. hard-coded or signaled in SI). It can also be discussed if different values are needed for intra-frequency and inter-frequency measurements, and if there are differences between MTC and NB-IoT. 
Issue 1: Is there a single value or a value range for the periodic neighbor cell measurements? Are there different value(s) for intra-frequency and inter-frequency neighbour cell measurements? How are the value(s) configured, e.g. hard-coded or configurable i.e. broadcasted in SI? Are there differences between MTC and NB-IoT?
	Company
	Comments

	Ericsson
	A single hard coded value in our view is too restrictive, e.g. some NW deployments may aim at different use cases. Furthermore a single value may be difficult to agree on.

In our view a value range of {12, 24, 48, 168} hours with default 24 hours could be sufficient. We do not see the need to have a different range for intra-frequency and inter-frequency neighbor cell measurements to limit the impact on SI load. In our view we can use the same range for MTC and NB-IoT.

	Huawei, HiSilicon
	24 hours fixed time should be good enough, we don’t see a need to make this configurable and would prefer to keep it simple. From NW perspective it is pretty unlikely the deployment will be updated more than once a day. From UE perspective it makes little difference whether to perform these measurements every 24 hours or every 48 hours.

	ZTE
	In our view, a single hard coded value (e.g. 24hours) is enough as that in GSM. 
Firstly, as the current monitoring relaxation mechanism mainly aims at stationary UEs, the periodic measurement is used only for detecting new cells or slow radio changes, we think a fixed large measurement cycle is enough. We are not clear how to differentiate more use cases and how to map the values to the use cases.
Secondly, as relative large background measurement cycle is to be introduced, there has no obvious difference for UE power consumption between background measurement per day and background measurement per week. For example, if we assume the background measurement is performed 10 times after the measurement is triggered with new measurement cycle, compared to the 1 time measurement per largest DRX cycle of rf1024, 99.76% measurements can be saved for 12hours background measurement cycle ((12*3600/10.24 – 10) / (12*3600/10.24) *100% = 99.76%) and 99.98%measurements can be saved for 168hours cycle ((168*3600/10.24 – 10) / (168*3600/10.24) *100% = 99.98%). So the difference for UE measurements reduction radio caused by different background measurement cycles is very negligible. Accordingly, the reduction of UE power consumption with longer measurement cycle is not with so much comparative advantage.
Also we do not see the need to have a different measurement cycles for intra-frequency and inter-frequency neighbour cell measurements. The same cycle also can be used for MTC and NB-IoT.

	Intel
	We also think that a single value will be difficult to set, particularly some UEs are permanently stationary and others are intermittently stationary/slow moving.  Hence the timer for periodic measurement needs to be configurable for different use cases. The default can be send in the SI. However, for permanently stationary UE, it will depend on Issue 7.  We are fine to use the same range for intra and inter frequency and also for eMTC anf NB-IoT. As for the range, we think that some shorter values are needed in order to cover the different use cases

	TM R&D
	We prefer to have different values for different use cases. We suggest the value in the range of 1 day, 1 week and 1 month as {24, 168, 720} with default to 24 hours. This is easier for operation and maintenance to manage the sensors. Same range can be used for both MTC and NB-IoT.

	Nokia
	RAN2 has agreed the following;

· UEs that apply “relaxed monitoring” need to perform neighbour cell measurements on a slow time scale, regardless if the UE considers itself to be stationary. The intention is to not make it worse for any case w.r.t. power consumption. 

We don’t think that the above agreement means that we need to define some time values in RAN2 specifications. Our view is that “relaxed monitoring” requirements needs to be defined in RAN4 specifications and we do not see any need to define any timer values (not fixed nor configurable) in RAN2. When the UE applies the “relaxed monitoring” the UE shall perform intra and inter frequency neighbour cells measurements according to RAN4 specifications. 

	Qualcomm
	We don’t think a single hard coded value is sufficient. In our view, a default value of 24 hours is fine, and network can configure higher value through SIBs. The higher values can be {48, 168} hours.

	LG
	Similar view with Ericsson. Hard coding seems useless and providing the suggested value range via system information seems adequate. We also think that different range is not needed for intra and inter frequency neighbour cell measurement.

	III
	The background measurement period should be configurable by NW. The period may be set based on use case or NW configuration period. There should be no differences between NB-IoT and MTC. 

	GTO
	Agree with Nokia here. Measurement density and accuracy was always in RAN4 scope RAN2 just set the rule for relaxed monitoring, i.e. perform measurements on slow time basis. Furthermore when UE is permanently stationary it should stop all measurements (More relaxed treatment).

	MediaTek
	We think a single value is enough. However, to avoid a long online discussion on the value, we can accept the value range proposed by Ericsson.

	Sierra Wireless
	We think that a single default value should be sufficient, such as 24 hours. Optionally, a range of times as suggested by Ericsson would be acceptable. No need for differences for Intra/Inter or MTC/NB-IoT

	Veolia
	We do not agree for a single value – for us, 24 hours fixed time is really not enough so we would agree on value range proposed by Ericsson adding also potentially 720 as suggested by TM R&D. 


Further details of the relaxed monitoring rules
RAN2 agreed that relaxed monitoring configuration parameters, if any, are broadcasted in system information (e.g. similar as the CellReselectionInfo in SIB3/SIB3-NB). In this section further details of the relaxed monitoring rules are discussed, because this may influence the parameters to broadcast in system information. 

The draft CRs to 36.331 for relaxed monitoring [10], [16] assume that there is a need to broadcast relaxed monitoring configuration parameters in SIB3-NB. However a slightly different approach is followed in how to use the measured serving cell RSRP, which affects the parameters to broadcast in SI. Both approaches have in common the baseline approach as depicted in the figure below, which is also in line with current RAN2 agreements:  
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In the following text there will be a more detailed discussion about the relaxed monitoring rules, but first a perhaps more obvious/agreeable topic is discussed: 
Issue 2: Relaxed monitoring configuration parameters, if any, are broadcasted in SIB3 (MTC) and SIB3-NB (NB-IoT).
	Company
	Comments

	Ericsson
	In our view, not all relaxed monitoring parameters can be hard-coded, i.e. there is a need for a minimum set of configurable parameters in system information. SIB3, where common cell re-selection info is included, seems to be the appropriate SIB, i.e. we do not expect intra-frequency or inter-frequency specific parameters.

	Huawei, HiSilicon
	Agree with Ericsson, at the delta value needs to be configured and SIB3 seems like the most suitable location. 

	ZTE
	As our comments for Issue 1, we don’t think it’s needed to configure background measurement cycle. A hard coded value is enough.

The “RSRP_delta” related parameters can be common cell re-selection info and are suitable to be configured by SIB3.

	Intel
	If there are any relaxed monitoring configuration parameters, at least some of them should be in the system information and SIB 3 seems to be an appropriate SIB for common cell reselection info. For permanent stationary UE, whether some parameters in SI or dedicated signaling depends on Issue 7.

	TM R&D
	For configuration parameters, SIB3 is appropriate location since it contains intra-frequency cell reselection parameters, including cell reselection period.

	Nokia
	SIB3 can be used for the configuration parameters, if any. 

	Qualcomm
	Agree with Ericsson.

	LG
	SIB3 seems enough to contain the configuration parameters.

FGI or UE capability can be considered to use to indicate that the UE is permanently stationary so that the UE does not need to perform any neighbour cell measurements.

	III
	Agree with Ericsson if needed. 

	GTO
	SIB3 is the appropriate location.

	MediaTek
	Agree with Ericsson.

	Sierra Wireless
	Agree with Ericsson

	Veolia
	Agree with Ericsson’s proposal


The relaxed monitoring rules impact the measurement rules in 36.304 (section 5.2.4.2a). For discussion sake, example of the possible changes to 36.304, are provided below:
5.2.4.2b
Measurement rules for cell re-selection for NB-IoT when relaxed monitoring is used

When evaluating Srxlev and Squal of non-serving cells for reselection purposes, the UE shall use parameters provided by the serving cell.

If the UE supports relaxed monitoring and relaxedMonitoringInfo is indicated in SystemInformationBlockType3-NB, as specified in TS 36.331 [3]: 

-
If the serving cell fulfils Srxlev > SIntraSearchP, the UE may choose not to perform intra-frequency measurements.

-
Otherwise:

-
if any of the following criteria is fulfilled the UE shall perform intra-frequency measurements:

-
(SrxlevStrongest – Srxlev) >  SSearchDeltaP, or
-
the UE has not performed intra-frequency neighbour cell measurements for TNeighbourPeriod hours, or

-
SystemInformationType4-NB has changed.
-
Otherwise, the UE may choose not to perform intra-frequency measurements.
-
The UE shall apply the following rules for NB-IoT inter-frequencies which are indicated in system information:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP, the UE may choose not to perform inter-frequency measurements.
-
Otherwise:

-
if any of the following criteria is fulfilled the UE shall perform inter-frequency measurements:

-
(SrxlevStrongest – Srxlev) >  SSearchDeltaP, or
-
the UE has not performed inter-frequency neighbour cell measurements for TNeighbourPeriod hours, or

-
SystemInformationType5-NB has changed.
-
Otherwise, the UE may choose not to perform inter-frequency measurements.
Where:

-
SrxlevStrongest = strongest Srxlev value after cell was selected/re-selected (dB)

-
The UE may set SrxlevStrongest to the current Srxlev value when the UE has not performed cell re-selection while (SrxlevStrongest – Srxlev) >  SSearchDeltaP and the UE evaluated the cell re-selection criteria 10 times.

In the following text different aspects of the relaxed monitoring rules are discussed in more detail. 
The solution to monitor change in serving cell RSRP is inherited from the reduced monitoring procedure as specified for EC-GSM in TS 45.008 see section 6.6.1a. In GSM there are no measurement thresholds, but neighbor cell measurements are triggered when “needed”, e.g. when the serving cell RSRP drops and the UE suspects to be close to potential neighbors cells, see section 6.6.1a for details. In LTE/NB-IoT the measurement thresholds indicate the “need” for neighbor cell measurements, i.e. at the cell border the serving cell is getting weaker and the UE might be close to neighbor cells. In EC-GSM the “RSRP_delta” to monitor change of the serving cell RSRP is dynamically updated based on an estimated distance to potential neighbor cells, i.e. from 45.008 section 6.6.1a: 
the MS shall calculate the difference D between the most recent C1 of the serving cell and the most recent C1 of the strongest (in terms of C1) evaluated neighbour cell, and update C1_DELTA as follows:

C1_DELTA = min( max(D,C1_DELTA_MIN) , C1_DELTA_MAX )

The “RSRP_delta” is increased when the difference between serving cell and strongest neighbor cell is large, i.e. the UE is still close the serving cell and the UE is still far away from potential neighbors, i.e. therefore the “RSRP_delta” is increased and neighbor cell measurements are postponed: 
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In our view there is no need to update the “RSRP_delta” because measurement thresholds are used in LTE/NB-IoT. But in case there is a need to update “RSRP_delta” then a minimum and a maximum “RSRP_delta” may be needed in SI as proposed in [10], otherwise a single “RSRP_delta” parameter is sufficient: 

Issue 3: Is there a need to update the “RSRP_delta” based on neighbor cell measurements?
	Company
	Comments

	Ericsson
	In our view this complexity is not needed, because we have the measurement thresholds in LTE/NB-IoT, i.e. a single “RSRP_delta” would be sufficient. 

	Huawei, HiSilicon
	We are fine with a single delta value in order to keep things simple. Updating based on the difference between serving and neighbour cells provides some small improvement, but most of the gain comes already with one value.

	ZTE
	We prefer to configure the range of C1_DELTA, not a single “RSRP_delta”.
Even there exists the measurement thresholds in LTE/NB-IoT, it’s still not easy to set a suitable “RSRP_delta”. For example, the single “RSRP_delta” may be set to 10dB. When the serving cell RSRP drops below the measurement thresholds, the UE will apply the relaxed monitoring rules. Only if the change in serving cell RSRP is larger than the “RSRP_delta”, the UE begins to perform neighbour cell measurement. However, if there exists a strongest evaluated neighbour cell which could make the difference D is very small (e.g., 3dB), the neighbour cell measurement would be delayed by the unsuitable “RSRP_delta”. On the other hand, if all the neighbour cells are weak and the difference D is very large (e.g., 20dB), it can be thought the performed neighbour cell measurement would be unnecessary. 
So we think as that in GSM, it has benefit to configure the range of C1_DELTA (e.g. to configure C1_DELTA_MIN and C1_DELTA_MAX) and let the UE dynamically determine the “RSRP_delta” with consideration on neighbour cells.

	Intel
	A single ‘RSRP_delta’ is sufficient in our view, by adjusting the SrxlevStrongest when the Srxlev of the UE is above the measurement threshold.

	TM R&D
	To keep things simple, a single ‘RSRP_delta” is sufficient. 

	Nokia
	We think that RSRP_delta is not needed and measurement threshold can be used instead. 

	Qualcomm
	We don’t see the need to vary RSRP_delta based on neighbour cell measurements.

	LG
	We are concerned if the RSRP_delta is updated frequently because it is assumed that the parameters are broadcasted via system information. We also think the values shall be configured simply as much as possible.

	III
	It should be designed by RAN4. 

	GTO
	Single RSRP delta is sufficient and a simple solution. On other hand, we also have measurement thresholds.

	MediaTek
	We do not see the need; a single “RSRP_delta” is enough.

	Sierra Wireless
	No need to adjust this based on neighbour cell measurement. A single RSRP delta is sufficient and keeps this simple. 

	Veolia
	Agree with Ericsson’s proposal with a single ‘RSRP_delta” in order to keep things simple.


Issue 4: What is the parameter value range(s) for the “RSRP_delta(s)”?
	Company
	Comments

	Ericsson
	In our view a single parameter is sufficient, with range {dB6, dB9, dB12, dB15} dB, and default 6 dB.

	Huawei, HiSilicon
	We would prefer a wider range of values to allow for more varied deployments {dB3, dB6, dB9, dB12, dB15, dB18, dB21, dB24}. OK for 6dB to be the default.

	ZTE
	As our comments for Issue3, it’s suggested to configure C1_DELTA_MIN and C1_DELTA_MAX. With reference to GSM, for C1_DELTA_MIN, the value range might be {3 dB, 6 dB, 9 dB, 12 dB}; For C1_DELTA_MAX, the value range might be {3 dB, 6 dB, 9 dB, 12 dB, 15 dB, 18 dB, 21 dB, 24 dB}.
Furthermore, such configuration scheme can cover the possibility of configuring a simple single “RSRP_delta” (e.g.  C1_DELTA_MIN is equal to C1_DELTA_MAX).

	Intel
	Input from RAN 4 is needed here as it depends on the accuracy of measurement of the RSRP.

	TM R&D
	Agreed to have input from RAN4 on the accuracy of RSRP measurement.

	Nokia
	We think this is not needed

	Qualcomm
	Values proposed by Ericsson are sufficient. Lower value such as 3dB is not particularly useful as it could lead to lot more neighbour cell measurements. Similarly larger value is not very useful as it could cause UE to latch onto a poor cell for too long.

	III
	It should be designed by RAN4.

	GTO
	Value range and also granularity depends on achievable accuracy, we should leave final range discussion to RAN4. When discussing the RSRP_delta range also negative impacts on the network resulting from non or to late cell re-selection should be considered. (R2-1705786)

	MediaTek
	No strong view, we can support the value range proposed by Ericsson.

	Sierra Wireless
	A smaller range of values seems sufficient, with a default of 6dB. Large values may prevent needed searching. It is better to use some measurement averaging if a smaller value causes unwanted searching.

	Veolia
	Agree with Ericsson’s proposal

We do not see the need to ask RAN4 input for that.


Similar as specified for reduced monitoring in EC-GSM the UE monitors a drop in the serving cell RSRP to trigger neighbour cell measurements, i.e. compares the strongest RSRP level of the serving cell with the current RSRP level of the serving cell. This approach has the advantage that also slow moving UEs eventually will trigger neighbour cell measurements when they would move away from the base station. When triggered, neighbour cell measurements are assumed to result in a cell re-selection, and in such case this process is repeated with a new serving cell. However it is possible that the neighbour cell measurements do not lead to a cell re-selection, i.e. there is no neighbour cell that is higher ranked than the serving cell yet. In worst case a UE could become stationary below the measurement threshold while a drop in serving cell has been monitored. In such case the UE should not be required to continuously measure
. We propose a simple solution, i.e. clarify that the UE may set SrxlevStrongest to the current RX level value when the UE has evaluated the cell re-selection criteria a number of time (e.g. 10 times).

Issue 5: Is the UE allowed to reset the strongest measured serving cell RSRP after a drop in RSRP has been monitored but the neighbour cell measurements do not result in a cell re-selection?
	Company
	Comments

	Ericsson
	When the UE has detected a drop in the serving cell RSRP, then obviously this is a UE that has been mobile. Most likely the mobility of the UE will (eventually) lead to a cell re-selection, but there could be cases where this is not the case. 
In our view the UE should be allowed to reset SrxlevStrongest when neighbour cell measurements are triggered but cell re-selection does not happen. We would be fine with a simple solution. In our view a hard-coded number of times the UE has attempted cell re-selection i.e. evaluated the cell re-selection criteria would be sufficient. 

	Huawei, HiSilicon
	It should be reset after performing measurements and ranking, whether or not a reselection is performed.

	ZTE
	No. 
Although resetting the SrxlevStrongest would stop meaningless serving cell RSRP drop monitoring and may be beneficial for UE power saving, the potential risk still exists. For example, if the Srxlev is set to minimal RSRP value (e.g. -156 dBm) and then SrxlevStrongest is reset to Srxlev, it will be impossible to trigger the neighbor cell measurement until the UE is out of coverage. It’s not desirable.

So we do not prefer to reset the SrxlevStrongest to Srxlev.

	Intel
	As mention in our previous response, instead of the adjusting the ‘RSRP_delta’, it is sufficient to adjust the SrxlevStrongest.  The SrxlevStrongest should be adjusted according to the following:

SrxlevStrongest should be initialized to the value upon cell selection and reselection.

SrxlevStrongest should be set to current Srxlev if the Srxlev > SIntraSearchP or Srxlev > SnonIntraSearchP.

	TM R&D
	In our view, it is difficult to determine the hard-coded number of times, instead we just reset SrxlevStrongest whenever the UE has not performed cell re-selection after performing measurement.

	Nokia
	It is not clear to us how SrxlevStrongest would work and how the UE would evaluate it. We think further discussion about SrxlevStrongest and its necessity are needed. 

	Qualcomm
	It makes sense to reset the Srxlevstrongest in order to reflect recent serving cell state.

	LG
	We think SrxlevStrongest shall be right previously measured serving cell RSRP value. Comparing it with Srxlev(most recently measured serving cell RSRP) and the difference between them is bigger than RSRP_delta, it means there is a mobility of the UE.

	III
	We may apply an offset for avoiding repeated cell re-selection measurements, if Srxlevstronrest is not desired to be reset. The offset may be configured based on the number of cell re-selection attempts. However, this should be discussed by RAN4. 

	GTO
	More online discussion is required, general advantage of SRXlevstrongest is not clear. Furthermore when a device starts moving this may not always be further to the cell border, it also may start its movement via the cell centre and continue.

	MediaTek
	We support the proposal that the UE may set SrxlevStrongest to the current RX level value when the UE has evaluated the cell re-selection criteria a number of times. In this way a mobile UE can identify its (temporal) situation of being stationary and avoid wasting power on neighbour cell measurement.

We assume that when cell selection is triggered by RSRP_delta, the UE would be in normal monitoring mode for a while.

	Sierra Wireless
	Letting the UE reset the SRXLEVStrongest after a number of measurements, such as 10 seems like a useful feature.

	Veolia
	We agree that the UE should be allowed to reset SrxlevStrongest when neighbour cell measurements are triggered but cell re-selection did not happen. And we are keen to have simple solution. In general not in favour of hard coded values – we prefer these to be able to be changed but would agree for hard coded value in the sake of simple solution.  


Relaxed monitoring allows the UE to perform fewer neighbour cell measurements. With fewer neighbour cell measurements there could be potential problems that the UE is not on the strongest cell, with a negative impact on paging and with negative impact when the UE uses a non-strongest cell during access. 

With relaxed monitoring it might be beneficial if the NW can explicitly trigger neighbour cell measurements in the UE. It might be good to have a back-up plan when the UE measurement activity is insufficient. It can be argued that certain SI changes already today trigger neighbour cell measurements, e.g. when Sintrasearch is changed, or when neighbour cells are added to SI. But with relaxed monitoring and truly stationary UEs it might be justified to have more explicit rules to trigger neighbour cell measurements: 

Issue 6: eNB can trigger neighbour cell measurements in the UE via system information change?
	Company
	Comments

	Ericsson
	In our view it would be beneficial if the eNB can trigger neighbour cell measurements in the UE via SI changes. In our view SIB4-NB change could trigger intra-frequency measurements, and SIB5-NB inter-frequency measurements. These SIBs are assumed to only change infrequently, i.e. this measurement activity is assumed to have negligible impact on the power consumption. 

	Huawei, HiSilicon
	This is not essential and therefore would prefer to keep things simple and not have this.

	ZTE
	We cannot see the requirements for adding new trigger through SIB for neighbour cell measurements.  
As the RAN2 #99bis agreement, “the functionality of Sintrasearch and Sinterseach is assumed as today”, that’s:

-
If the serving cell fulfils Srxlev > SIntraSearchP, the UE may choose not to perform intra-frequency measurements.

-
If the serving cell fulfils Srxlev > SnonIntraSearchP, the UE may choose not to perform inter-frequency measurements.

So, even new neighbor cell is added or SIntraSearchP and/or SnonIntraSearchP is changed, it’s not needed to trigger the neighbor cell measurements if the serving cell is still good enough (the conditions mentioned above are fulfilled).

If it wants to more easily trigger neighbor cell measurements, larger SIntraSearchP and/or SnonIntraSearchP can be configured that can be supported by the existing mechanism.  

	Intel
	In our view, there is no need for additional mechanism. This can be done by e.g. changing the timer for the periodic measurement.

	TM R&D
	No, this additional mechanism is not needed.

	Nokia
	We don’t think eNB's trigger is needed. eNB has no knowledge whether UE is performing normal or relaxed neighbour cell measurement. We prefer to keep it simple on the UE-triggered basis.

	Qualcomm
	Yes, a mechanism to trigger UEs to reset neighbour cell monitoring history and restart it is necessary. Given different UEs may have different DRX cycles (either long DRX or PSM), the mechanism needs to be able to trigger over long periods.

	LG
	We wonder how beneficial it is.

	III
	There is already other mechanism to re-start neighbour cell measurements. eNB trigger is not needed. 

	GTO
	If relaxed monitoring needs parametrization i.e. in SIB3 by removing those the network can force the UEs to perform measurements according to the normal rules, same as for eNodeBs not supporting said feature. We think no further triggering is needed

	MediaTek
	We think this is useful, at least it can be considered as a backup mechanism.

	Sierra Wireless
	This might be useful but we would prefer to keep the implementation simpler by not adding it.

	Veolia
	Could be beneficial but we would prefer to keep things simple and not to add this.


The need for Relaxed Monitoring “Authorization”
When the UE monitors a change in serving cell RSRP, then the UE can dynamically determine whether it is “stationary” or “mobile”, and needs to trigger neighbour cell measurements. This procedure in the UE can thus be used by UEs that are permanently stationary and by UEs that can be either stationary or mobile. When the UE is known to be permanently stationary there is no need for that UE to detect mobility, and thus such UE could only perform the period background neighour cell measurements when below the measurement threshold. This might reduce the UE complexity, but this enhancement is not expected to reduce the neighbour cell measurement activity of the UE. The periodic background neighbour cell measurements should have a negligible impact on the power consumption anyways, i.e. we do not expect a significant impact in case an even longer period would be introduced for fixed UEs. 
In RAN2#99bis an FFS was noted on “how UE is Authorized to/Configured to use relaxed monitoring (at all)”. In our understanding this implies some type of UE configuration for a UE that is “truly” stationary (e.g. device configuration, device management or UE provisioning). Two signalling options are identified to enable this type of “authorization” of relaxed monitoring:

1. NAS signalling: 

· Example of such signalling can be found with “Restriction on use of enhanced coverage” in ATTACH/TAU REQUEST/ACCEPT messages, as specified in TS 24.301.
2. Provisioning and Device management (OTA and OMA-DM): 
· Example of such signalling can be found with “NAS signalling low priority” indicated by the Device properties in NAS signalling, and the provisioning of “NAS Signalling Priority” on USIM.
Issue 7: Need to introduce authorization of relaxed monitoring such that “truly” stationary UE is only required to perform periodic neighbour cell measurements?

	Company
	Comments

	Ericsson
	We do not see a strong need for this enhancement, i.e. there is no significant power saving gains for the UE, and perhaps only minor/negligible complexity reduction, however there will be signalling impact.  

	Huawei, HiSilicon
	We don’t see a need to perform this via signalling, this could be hard coded in a device (for example device is configured as stationary because it is an electricity meter and will be fixed to a brick wall using large screws). On the other hand, we are also OK to rely on the delta monitoring only – even a truly stationary device can benefit a lot from that, and again it would be simpler not to have this.

	ZTE
	We think a measurement relaxation allowed indication from network would be needed, but it’s not related to charging.
The discussed measurement relaxation mechanism would be used by all the UEs since the configuration is broadcasted through SIB. Although from a certain point of view, we would say that the UE can dynamically determine whether it is “stationary” or “mobile” based on the change in serving cell RSRP, this is not always true. For example, in the case that a UE is moving around the serving cell, the UE may incorrectly determine its “stationary” state and relax measurements.  So we think the discussed measurement relaxation mechanism would mainly aim at truly stationary UEs or UEs with low mobility and there still exists requirements for the network to control in advance that some kinds of UEs cannot apply measurement relaxation, e.g., the UEs with high mobility.

Both NAS signaling during ATTACH/TAU and OTA can be considered for providing such indication. The network may be set allowed/unallowed to this indication based on the UEs’ traffic characteristics.

Furthermore, such indication may be also needed for the reason of IoT test.

	Intel
	As mentioned in our response to Issue#1, it may be useful to use different timer value (may be longer) for periodic measurement for ‘permanently stationary’ UE. In order to allow this, there is a need of authorizing the use of this longer timer.

	TM R&D
	We don’t think that this signalling is necessary. 

	Nokia
	We have the AS trigger for relaxed monitoring and this is simple and applicable not only to “truly” stationary UEs but also to low mobility UEs. We don’t see a strong need to introduce authorization.

	Qualcomm
	We don’t see the need for network authorization of relaxed monitoring. If some control is necessary, then it should be to stop relaxed monitoring rather than to authorise relaxed monitoring (i.e. by default UE can use relaxed monitoring). Note, relaxed monitoring does not apply to measurements done for positioning purpose. 

	LG
	We think NAS signalling for authorization of relaxed monitoring is not needed. UE just receives the configuration parameters via system information and just use it to determine “being stationary”. So this stationary UE in idle mode might “relax” its neighbour cell measurement, additional signalling would increase power consumption.

 For permanently stationary UE, if it has own configuration (e.g. FGI, UE capability), the UE does not need to perform any neighbour cell measurement so that it can reduce complexity.

	III
	Although the relaxed monitoring applies for both ‘permanently stationary’ UEs and low mobility UEs, the neighbour cell measurements behaviours for permanently stationary UEs could be further optimized by skipping the detection of RSRP drop. This should be known by NW and corresponding neighbour cell measurement periodicity can be configured. 

	GTO
	We do agree that for truly stationary devices, even more relaxed measurements are required such as they should abandon all mobility required measurements. This further relaxation can go along with NAS signalling related to device properties. And indication whether allowed from network side. In general this allows a separation of “relaxed monitoring” and truly stationary fixed devices. The unnecessary mobility measurements done for stationary devices was the driver for the whole “measurement relaxation” discussion. The scope was widened for low mobility devices, however final accuracy and parametrization is not clear whilst from that discussion truly stationary devices are not affected.

	MediaTek
	We have some concerns about the word “authorization”: If there’s no signalling, does it mean that all UEs (including LTE UEs) can apply relaxed monitoring? Also, it is not acceptable to associate relaxed monitoring with UE category.

	Sierra Wireless
	We would prefer not to require authorization, to keep the solution simple by avoiding information management and signalling.

	Veolia
	We do not see the need to perform this via signalling. A “truly” stationary UE will be set for relaxed monitoring straight away by configuration. 


4 Summary of email discussion
Thirteen companies replied to the email discussion.

Issue 1: Is there a single value or a value range for the periodic neighbor cell measurements? Are there different value(s) for intra-frequency and inter-frequency neighbour cell measurements? How are the value(s) configured, e.g. hard-coded or configurable i.e. broadcasted in SI? Are there differences between MTC and NB-IoT?

Seven companies thinks that the period should be indicated in system information (with default 24h). Two companies think that a hard-coded value of 24h is sufficient. Two companies think that both options could be fine. And two companies think that these aspects should be defined in RAN4.
Issue 2: Relaxed monitoring configuration parameters, if any, are broadcasted in SIB3 (MTC) and SIB3-NB (NB-IoT).
All companies think that relaxed monitoring configuration parameters, if any, should be broadcasted in SIB3 (MTC) and SIB3-NB (NB-IoT).  

Issue 3: Is there a need to update the “RSRP_delta” based on neighbor cell measurements?
Most companies think that there is no need to update “RSRP_delta”, i.e. a single delta can be configured in system information. One company thinks that this should be defined in RAN4. One company thinks that a range similar as in EC-GSM is needed.   

Issue 4: What is the parameter value range(s) for the “RSRP_delta(s)”?
Five companies think that a range of {dB6, dB9, dB12, dB15} dB with default 6 dB is sufficient. Four companies think that this should be discussed in RAN4. Two companies think that a larger range (with min/max values) is needed. One company thinks that this is not needed. 
Issue 5: Is the UE allowed to reset the strongest measured serving cell RSRP after a drop in RSRP has been monitored but the neighbour cell measurements do not result in a cell re-selection?
Most companies think that the UE should be allowed to reset SrxlevStrongest when the neighbour cell measurements do not lead to a cell re-selection. But there were many different views on the trigger for this reset, although there were three companies that think that a number of cell re-selection attempts can be used. Two companies doubt whether SrxlevStrongest would work. One company thinks that this should be discussed in RAN4.
Issue 6: eNB can trigger neighbour cell measurements in the UE via system information change?
Most companies think that this is not needed, and most companies would like to keep it simple. Some companies think that there are already means to trigger neighbour cell measurements in the UE. Only a few companies think this is beneficial, and that something new is needed.  

Issue 7: Need to introduce authorization of relaxed monitoring such that “truly” stationary UE is only required to perform periodic neighbour cell measurements?

Companies expressed different opinions about this topic, i.e. mixed bag. Five companies did not see a need to introduce explicit signalling for “authorization” of relaxed monitoring. Three companies see the benefit of explicit “authorization” signalling. Three companies think that the UE can be “configured” without explicit signalling as “truly” stationary and further reduce measurements. One company expresses concerns to use the term “authorization” in this context. 
5 Proposed way forward

Based on the email response the following way forward is proposed. The proposals apply to both NB-IoT and MTC: 
Proposal 1: The periodic neighbour cell measurements value range is {12, 24, 48, 168} hours with default 24 hours for both intra-frequency and inter-frequency neighbour cell measurements 
Proposal 2: The RSRP delta value range is {dB6, dB9, dB12, dB15} dB with default 6 dB
Proposal 3: The UE is allowed to reset SrxlevStrongest after 10 cell re-selection attempts
Proposal 4: No new mechanism is introduced to trigger neighbour cell measurements in the UE via system information change
Proposal 5: RAN2 to discuss if the RSRP delta monitoring, that can be used by both “truly” stationary UE as well as mobile UE, is sufficient or if something in addition is needed for “truly” stationary UEs
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� The legacy measurement thresholds Sintrasearch and Snonintrasearch are used to trigger intra-frequency and inter-frequency neighbor cell measurement respectively, i.e. the legacy measurement framework with Sintrasearch and Snonintrasearch is assumed as today.


� In this case “continuous” measurements mean that the UE measures everytime when it wakes up in DRX/eDRX to listen to paging. With PSM the UE listens to paging when the ActiveTimer > 0 is configured. 
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