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1 Background
During RAN2#99bis further progress was made for Relaxed Monitoring in NB-IoT and MTC. RAN2 send an LS to RAN4 about the RAN2 progress for information [1]. RAN2 made the following agreements [2-16]:
· 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). 

RAN2 also agreed to have an email discussion until RAN2#100 as [17]:

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


On FFSes and Stage-3 details


Intended outcome: Report to next meeting

In this contribution the open issues and details of the relaxed monitoring rules are discussed further.
2 Discussion
SIB3-NB conveys common cell re-selection parameters, and it makes sense to include the relaxed monitoring parameters in SIB3-NB: 
Proposal 1: The relaxed monitoring parameters are signaled in SIB3-NB
A single hard coded value for the periodic neighbor cell measurement would be too restrictive, e.g. some NW deployments may aim at different use cases. Furthermore a single value may also be difficult to agree on.

In our view a value range of {12, 24, 48, 168} hours with default 24 hours is 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. The same range can be used for NB-IoT and MTC: 

Proposal 2: The neighbor cell measurement period range is {12, 24, 48, 168} hours with default 24 hours for intra-frequency and inter-frequency neighbor cell measurements in NB-IoT and MTC
In our view there is no need to update the “RSRP_delta”, as is done in EC-GSM (see section 6.6.1a in TS 45.008), because measurement thresholds are used in LTE/NB-IoT: 

Proposal 3: The “RSRP_delta” to monitor of the serving cell is not dependent on neighbor cell measurements, i.e. there is a single value indicated in SIB3-NB
In our view a range of {dB6, dB9, dB12, dB15} dB with default 6 dB is sufficient for the “RSRP_delta”:

Proposal 4: The “RSRP_delta” range is {dB6, dB9, dB12, dB15} dB with default 6 dB.
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:
Proposal 5: The UE allowed to reset the strongest measured serving cell RSRP to the current Srxlev value after a drop in RSRP has been monitored and the UE has evaluated the cell re-selection criteria 10 times
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.
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:

Proposal 6: There is no strong benefit to introduce authorization of relaxed monitoring, i.e. authorize “truly” stationary UE to only perform periodic neighbour cell measurements
3 Summary

RAN2 is kindly asked to discuss relaxed monitoring in NB-IoT: 

Proposal 1: The relaxed monitoring parameters are signaled in SIB3-NB
Proposal 2: The neighbor cell measurement period range is {12, 24, 48, 168} hours with default 24 hours for intra-frequency and inter-frequency neighbor cell measurements in NB-IoT and MTC
Proposal 3: The “RSRP_delta” to monitor of the serving cell is not dependent on neighbor cell measurements, i.e. there is a single value indicated in SIB3-NB
Proposal 4: The “RSRP_delta” range is {dB6, dB9, dB12, dB15} dB with default 6 dB.

Proposal 5: The UE allowed to reset the strongest measured serving cell RSRP to the current Srxlev value after a drop in RSRP has been monitored and the UE has evaluated the cell re-selection criteria 10 times
Proposal 6: There is no strong benefit to introduce authorization of relaxed monitoring, i.e. authorize “truly” stationary UE to only perform periodic neighbour cell measurements
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