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Introduction
For NB-IoT/eMTC cell reselection issue, it had been discussed from RAN2#98 meeting and initiated from the discussions of neighbour cell measurements and the following agreements were made [1]:
1. We need methods beyond Sxsearch method to limit power consumption for neighbour cell search and measurements for UEs (e.g. UEs that are stationary or deep indoor)
2. We aim to specify some solution in TEI14 that is early implementable, the solution(s) covering at least stationary devices.

In RAN2#99 meeting, “relaxed monitoring” concepts for stationary devices was discussed and the following agreements were made [2]:
1. Relaxed monitoring applies to neighbour cell measurements in Idle mode.
2. We specify how the UE detect when to do measurement relaxation. 

In RAN2#99bis meeting, how to determine relaxation was discussed and the agreements were made [3]:
1. Working assumption (change only if blocking problems are found): The UE dynamically determines whether to apply relaxed monitoring by change in serving cell RSRP. 
2. If there are configuration parameters for the dynamic determination whether to apply relaxed monitoring, those are provided by means of system information.
3. 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. 
4. 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. An intention is that this shall not make it worse for any case w.r.t. power consumption. 
5. It is FFS what is the slow time scale and whether it is same or different for different UEs. 
6. UE either applies for neighbour cell measurements “normal mobility requirements” or “relaxed monitoring requirements”.
7. It is FFS if and how UE is Authorized to/Configured to use relaxed monitoring (at all). 
8. We send an LS to R4 to inform on progress.

In RAN2#100 meeting, the relaxed monitoring criterion was specified and 24 hours periodical neighbour cell measurements was applied. The agreements were [4]:
1. Relaxed Monitoring Requirements for neighbour cell detection and measurements are applied when the following condition apply Srxlev.Ref - Srxlev < Srxlev.Delta. Otherwise the UE perform neighbour cell detection and measurements according to current requirements. 
2. The UE sets Srxlev.Ref = Srxlev when a new serving cell has been selected or reselected to. 
3. When the UE applies relaxed monitoring, there will be periodic triggering of neighbor cell detection and measurements, and the period is hardcoded to 24h
4. The RSRP delta value range is {dB6, dB9, dB12, dB15} dB with default 6 dB
5. All UEs capable of relaxed monitoring can apply it in cells where it is configured by broadcast signalling.

[bookmark: _Ref178064866]The 24 hours periodical neighbour cell measurement is provided for UEs a chance to be aware of network condition. However, the measurement period may have impact on the UEs with more than 24h power saving cycle. In this contribution we discussed the impact of relaxed monitoring on existing power saving mode (PSM) and proposed with a criterion for relaxed monitoring. 
Discussions
The impacts from relaxed monitoring
During the last meeting, a new criterion for relaxed monitoring is applied for UEs which is not satisfied with S-criterion. The new criterion is as follows:
Srxlev.Ref - Srxlev < Srxlev.Delta
where Srxlev is the measurement result from serving cell, Srxlev.Ref is the reference of RSRP from serving cell, and Srxlev.Delta is an system parameter used for determining UE’s mobility state. When a UE satisfies the new criterion, the UE enters into relaxed monitoring state and will not perform neighbour cell measurement even Srxlev < SintrasearchP (S-criterion). When a UE is in relaxed monitoring state, the UE triggers neighbour cell measurements every 24 hours to detect the newest network condition. However, the periodical neighbour cell measurement will have impact on power saving mode. 


Figure 1 eDRX operation

Figure 1 shows eDRX operation. Because the maximum cycle is 2.91 hours, the periodical neighbour cell measurement can be performed during the paging time window (PTW) and will not affect eDRX operation. 
Observation 1	When a UE applies eDRX and relaxed monitoring at the same time, the UE can perform periodical neighbour cell measurement during PTW. 


Figure 2 PSM operation
Figure 2 shows PSM operation. The maximum PSM cycle (T3412) is extended to 413 days in Rel-14. If the UE applies relaxed monitoring, this will cause the UE to wake up at least every 24hrs and perform periodical neighbour cell measurements during power saving mode. This will increase power consumption for PSM. 
Observation 2	When a UE applies PSM and relaxed monitoring at the same time, the UE may need to wake up to perform periodical neighbour cell measurement during PSM. 

Solutions for relaxed monitoring for PSM 
RAN2#99bis agreements show that the relaxed monitoring shall not make it worse for any case w.r.t. power consumption. Therefore, the UE applying PSM with more than 24hrs unreachable periodicity (i.e. T3412 – T3324 > 24 hrs) should not apply relaxed monitoring at the same time. There are two aspects considering relaxed monitoring with PSM.
1. Network based: If relaxed monitoring needs to be recognized and/or authorized by network, the network may authorize/reject relaxed monitoring after configuring T3412 parameter. 
2. UE based: If a UE periodically performs RSRP measurements and then determines whether to apply relaxed monitoring, the UE should prevent entering into relaxed monitoring state if it was configured with more than 24hrs unreachable periodicity in PSM. Otherwise the UE will periodically perform neighbour cell measurement because the period is hardcoded to 24hrs. 

Proposal 1	For network based solution, the network may authorize/reject relaxed monitoring after configuring T3412 parameter.  
Proposal 2	For UE based solution, the UE should prevent entering into relaxed monitoring state if it was configured with more than 24hrs unreachable periodicity in PSM.  
Conclusions
In this contribution we discussed the impact of relaxed monitoring on PSM and we have the following observations: 
Observation 1	When a UE applies eDRX and relaxed monitoring at the same time, the UE can perform periodical neighbour cell measurement during PTW. 
Observation 2	When a UE applies PSM and relaxed monitoring at the same time, the UE may need to wake up to perform periodical neighbour cell measurement during PSM. 
Based on the observations, we proposed the following:
Proposal 1	For network based solution, the network may authorize/reject relaxed monitoring after configuring T3412 parameter.  
Proposal 2	For UE based solution, the UE should prevent entering into relaxed monitoring state if it was configured with more than 24hrs unreachable periodicity in PSM.  
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