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1. Introduction
[bookmark: Proposal_Pattern_Length]This contribution discusses the open topics to enable the feature that allows a UE in RRC_IDLE/INACTIVE to relax measurements for neighbouring cells (including intra-frequency, inter-frequency and inter-RAT), considering RAN2 agreements (shown in Annex A), and email discussion [107bis#68] including the drafted CR to 38.304.
1. Discussion
A UE in IDLE/INACTIVE can relax its measurement in the neighboring cells when (1) the UE and network support this feature, (2) the UE is allowed to use the feature in the given cell that is camping and (3) the UE meets the required conditions/criteria to relax the measurements. These points are further discussed here.
Support of the measurement relaxation feature
The network that supports this feature would need to indicate that to the UE, although this could be done implicitly when providing the related configuration. On the other hand, a UE may not need to indicate to the network whether supports or not this feature (e.g. via a new radio capability) as there is no impact on network side when UE uses the feature while in RRC_IDLE/INACTIVE (apart of providing the corresponding parameters as just explained).
Proposal 1. [bookmark: _Toc21023000][bookmark: _Toc20433075][bookmark: _Toc20853838][bookmark: _Toc20853977][bookmark: _Toc21023001][bookmark: _Toc21023197][bookmark: _Toc21023255][bookmark: _Toc23889878][bookmark: _Toc24033289][bookmark: _Toc24033301][bookmark: _Toc24034080]UE needs to know whether a given cell supports the usage of “measurement relaxation” feature. This is done via implicit broadcast indication of the required configuration for a UE to use this new feature.
Proposal 2. [bookmark: _Toc21023002][bookmark: _Toc21023198][bookmark: _Toc21023256][bookmark: _Toc23889879][bookmark: _Toc24033290][bookmark: _Toc24033302][bookmark: _Toc24034081]UE does not need to inform the network whether it supports “measurement relaxation” feature or not (e.g. via a new UE's capability).
It is important to confirm that this new feature does not aim to impact cell (re-)selection mechanism, i.e. UE will not (re-)select a given cell because it does or does not support this feature. 
Proposal 3. [bookmark: _Toc20433076][bookmark: _Toc20853839][bookmark: _Toc20853978][bookmark: _Toc21023003][bookmark: _Toc21023199][bookmark: _Toc21023257][bookmark: _Toc23889880][bookmark: _Toc24033291][bookmark: _Toc24033303][bookmark: _Toc24034082]Legacy cell (re-)selection mechanism is not impacted by the network/UE support of “measurement relaxation” feature.

Rules of the measurement relaxation
As previously explained, a UE needs to meet certain conditions and criterion to be allowed to relax its RRM measurements, which includes at least:
1) [bookmark: _Hlk20430978]UE fulfils all the configured criterion (s) of the measurement relaxation (details discussed in next section). This is aligned to RAN2#107bis agreement that “network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both)”. Moreover, this configuration provided by the network could be used by the UE to know whether measurement relaxation feature can be used in a given cell as explained in proposal 1.
2) LTE checks whether UE has spent less than 24 hours since the last performed neighboring measurements for cell reselection (when relaxing its RRM measurements in neighboring cells). For LTE, this 24h value was chosen as this feature targets stationary MTC/NB-IoT devices, however this would not be applicable for NR. Therefore, the following options could be considered for NR to define the threshold time passed since last measurements for cell reselection:
a) A new fixed time value (smaller than 24h) is defined.
b)  A new configurable value is defined (where a default setting could be potentially defined) which could be provided as (1) a cell-specific value or (3) as a value that could vary based on a given condition (such as UE’s beam of operation, UE’s power class, etc). Moreover, this time could also be set differently for intra-frequency or inter-frequency measurements.
Option (b) looks preferable for NR as it also allow the network account for its actual deployment (e.g. cell size or allocation of frequencies). 
Proposal 4. [bookmark: _Toc463058201][bookmark: _Toc463058245][bookmark: _Toc463058202][bookmark: _Toc463058246][bookmark: _Toc463058203][bookmark: _Toc463058247][bookmark: _Toc465992504][bookmark: _Toc465993063][bookmark: _Toc465993086][bookmark: _Toc23889881][bookmark: _Toc20433082][bookmark: _Toc20853845][bookmark: _Toc20853984][bookmark: _Toc21023007][bookmark: _Toc21023203][bookmark: _Toc21023261][bookmark: _Toc477888239][bookmark: _Toc478114424][bookmark: _Toc478139321][bookmark: _Toc478164249][bookmark: _Toc478166236][bookmark: _Toc478166327][bookmark: _Toc478166375][bookmark: _Toc528244348][bookmark: _Toc528244363][bookmark: _Toc22282238][bookmark: _Toc22282245][bookmark: _Toc22282357][bookmark: _Toc24033292][bookmark: _Toc24033304][bookmark: _Toc24034083]A UE needs to fulfil all the configured criterion(s) of the measurement relaxation (as network can configure a UE to use either cell-edge or low-mobility or both criterions). Network informs about the configured criterion(s) to UE implicitly by broadcasting the required configuration of each criterion to be used.
Proposal 5. [bookmark: _Toc23889882][bookmark: _Toc24033293][bookmark: _Toc24033305][bookmark: _Toc24034084]When relaxing the RRM measurements, the threshold time passed since last measurements for cell reselection shall be smaller than a value that can be configured by the network. To discuss if this configured value is defined as (1) a cell-specific value and/or (2) as a value that could vary based on a given condition (such as UE’s beam of operation, UE’s mobility speed, UE’s power class, etc).

Criterion of the measurement relaxation
For the “low mobility” criterion, LTE relaxed monitoring criterion “(SrxlevRef – Srxlev) < SSearchDeltaP” is also applicable for NR considering the following aspects:
1) LTE SSearchDeltaP (with range of values being 6, 9, 12, 15 dB) can also be applicable to NR as variations of the measurement signal are comparable.
2) LTE TSearchDeltaP (with value set to 5 minutes, or the eDRX cycle length if eDRX cycle length is longer than 5 minutes) can also be applicable to NR as NR also uses 5min threshold in other similar scenarios (e.g. for the max. time to exclude a barred cell as a candidate for cell (re)selection/reselection) and no paging DRX cycles are supported in IDLE or INACTIVE above 5 minutes.
3) For the usage of measurement relaxation with higher priorities frequencies, we support that network may configure a UE with different relaxation of RRM measurements for high priorities frequencies (where not enabling any relaxation should be one of the possible options).
4) To relax measurements during multi-beam operation, additional criterion/mechanism are needed as in our understanding a change of UE’s beam may not trigger the stop of the RRM measurements relaxation. For example, in deployments where large number of TRPs/beams are deployed, a UE may be switching between them even when being stationary or in low mobility scenarios.
4.1) To include an additional new criterion to check whether “the highest beam measurement quantity value does not change more than a relative threshold during a time period”. 
4.2) Under multi-beam operation, when relaxing RRM measurements feature, to define a new scaling factor to be associated to each SSB(s) of a given cell and to be used by UE during cell reselection mechanism when having to find the best beam. 
The motivation is that in multiple TRPs deployment, the criterion to determine if the UE is at the cell edge or not may not be enough. When the UE are in low mobility and changing from one TRP to another TRP, even though the UE is still within the same cell, the measurement value may be varying from one TRP to another. Therefore, when using “RRM measurement relaxation” feature under multi-beam operation, it may be desirable to allow the network to configure a scaling factor to each SSB(s). This will allow the network to scale up the center TRP. The UE then applies the measurement with the scaling factor when having to trigger cell reselection mechanism to find the best beam where a cell measurement quantity is derived (as specified in TS 38.304) by choosing the highest beam measurement quantity value or by the linear average of the power values of up to nrofSS-BlocksToAverage of highest beam measurement quantity values above absThreshSS-BlocksConsolidation.
Proposal 6. [bookmark: _Toc23889883][bookmark: _Toc20433080][bookmark: _Toc20853843][bookmark: _Toc20853982][bookmark: _Toc21023005][bookmark: _Toc21023201][bookmark: _Toc21023259][bookmark: _Toc24033294][bookmark: _Toc24033306][bookmark: _Toc24034085]For the “low mobility” criterion, LTE relaxed monitoring criterion “(SrxlevRef – Srxlev) < SSearchDeltaP” is also applicable for NR considering:
Proposal 6.1. [bookmark: _Toc23889884][bookmark: _Toc24033295][bookmark: _Toc24033307][bookmark: _Toc24034086]LTE SSearchDeltaP (with range of values being 6, 9, 12, 15 dB) is also applicable for NR for the low mobility criterion.
Proposal 6.2. [bookmark: _Toc20433081][bookmark: _Toc20853844][bookmark: _Toc20853983][bookmark: _Toc21023006][bookmark: _Toc21023202][bookmark: _Toc21023260][bookmark: _Toc23889885][bookmark: _Toc24033296][bookmark: _Toc24033308][bookmark: _Toc24034087]LTE TSearchDeltaP is also applicable to NR but only set to 5minutes (as eDRX like kind of feature is not enabled in NR).
Proposal 6.3. [bookmark: _Toc23889886][bookmark: _Toc24033297][bookmark: _Toc24033309][bookmark: _Toc24034088]Different relaxation of measurements can be configured for high priorities frequencies (where not enabling any relaxation is one of the possible values).
Proposal 6.4. [bookmark: _Toc23889887][bookmark: _Toc24033298][bookmark: _Toc24033310][bookmark: _Toc24034089]Allow relaxation of measurements during multi-beam operation by: (1) including an additional new criterion to check whether “the highest beam measurement quantity value does not change more than a relative threshold during a time period”, and (2) defining a new scaling factor to be associated to each SSB(s) of a given cell and to be used by UE during cell reselection mechanism when relaxing its measurements and having to find the best beam.
For the “UE location in cell” criterion, UE is considered not at cell edge when serving cell/beam RSRP/RSRQ/SINR is above certain threshold. RAN4 input is required on whether there is any preference amongst using RSRP/RSRQ/SINR and the actual range of values for the corresponding thresholds.
Proposal 7. [bookmark: _Toc23889888][bookmark: _Toc24033299][bookmark: _Toc24033311][bookmark: _Toc24034090]For the “UE location in cell” criterion, a new condition is defined to check whether the serving cell (in terms of RSRP/RSRQ and/or SINR) is above certain threshold. Send an LS to RAN4 asking on whether there is any preference amongst using RSRP/RSRQ and/or SINR and the actual range of values for the corresponding thresholds.

[bookmark: _Hlk20432550]Actual relaxtion of RRM measuremets
Assuming that UE meets all the required criterions, just discussed in previous section, the UE would have to relax its RRM measurements.  The WID [1] captures that the relaxation of RRM measurement may be done by having longer intervals, and/or reducing the number of cells/carriers to be measured. From RAN2 side, no concerns were found to enable relaxation on the RRM measurements by having longer intervals, and/or reducing the number of cells/carriers to be measured during the SI phase. However, it was identified that during the WI phase, RAN4's input is required before taken any final decision. 
Proposal 8. [bookmark: _Toc15999906][bookmark: _Toc16494545][bookmark: _Toc16627620][bookmark: _Toc16627927][bookmark: _Toc16630645][bookmark: _Toc16767318][bookmark: _Toc16767357][bookmark: _Toc16767385][bookmark: _Toc20433084][bookmark: _Toc20853848][bookmark: _Toc20853987][bookmark: _Toc21023010][bookmark: _Toc21023206][bookmark: _Toc21023264][bookmark: _Toc23889889][bookmark: _Toc24033300][bookmark: _Toc24033312][bookmark: _Toc24034091]From RAN2 perspective, the relaxation of RRM measurements can be done by having longer intervals, and/or reducing the number of cells/carriers to be measured. Therefore, corresponding RAN4's input (e.g. on preferences and/or implications) needs to be considered and a corresponding LS could be sent for this.
[bookmark: _Toc465993148][bookmark: _Toc465993084]




1. Conclusion
The proposals captured are the following:
[bookmark: _GoBack]Proposal 1.	UE needs to know whether a given cell supports the usage of “measurement relaxation” feature. This is done via implicit broadcast indication of the required configuration for a UE to use this new feature.
Proposal 2.	UE does not need to inform the network whether it supports “measurement relaxation” feature or not (e.g. via a new UE's capability).
Proposal 3.	Legacy cell (re-)selection mechanism is not impacted by the network/UE support of “measurement relaxation” feature.
Proposal 4.	A UE needs to fulfil all the configured criterion(s) of the measurement relaxation (as network can configure a UE to use either cell-edge or low-mobility or both criterions). Network informs about the configured criterion(s) to UE implicitly by broadcasting the required configuration of each criterion to be used.
Proposal 5.	When relaxing the RRM measurements, the threshold time passed since last measurements for cell reselection shall be smaller than a value that can be configured by the network. To discuss if this configured value is defined as (1) a cell-specific value and/or (2) as a value that could vary based on a given condition (such as UE’s beam of operation, UE’s mobility speed, UE’s power class, etc).
Proposal 6.	For the “low mobility” criterion, LTE relaxed monitoring criterion “(SrxlevRef – Srxlev) < SSearchDeltaP” is also applicable for NR considering:
Proposal 6.1.	LTE SSearchDeltaP (with range of values being 6, 9, 12, 15 dB) is also applicable for NR for the low mobility criterion.
Proposal 6.2.	LTE TSearchDeltaP is also applicable to NR but only set to 5minutes (as eDRX like kind of feature is not enabled in NR).
Proposal 6.3.	Different relaxation of measurements can be configured for high priorities frequencies (where not enabling any relaxation is one of the possible values).
Proposal 6.4.	Allow relaxation of measurements during multi-beam operation by: (1) including an additional new criterion to check whether “the highest beam measurement quantity value does not change more than a relative threshold during a time period”, and (2) defining a new scaling factor to be associated to each SSB(s) of a given cell and to be used by UE during cell reselection mechanism when relaxing its measurements and having to find the best beam.
Proposal 7.	For the “UE location in cell” criterion, a new condition is defined to check whether the serving cell (in terms of RSRP/RSRQ and/or SINR) is above certain threshold. Send an LS to RAN4 asking on whether there is any preference amongst using RSRP/RSRQ and/or SINR and the actual range of values for the corresponding thresholds.
Proposal 8.	From RAN2 perspective, the relaxation of RRM measurements can be done by having longer intervals, and/or reducing the number of cells/carriers to be measured. Therefore, corresponding RAN4's input (e.g. on preferences and/or implications) needs to be considered and a corresponding LS could be sent for this.





1. Annex A
RAN2#107 agreements taken are the following:
1. Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    
2. UE may activate relaxed measurement criteria if at least any of the following conditions are met:   
a. Serving Cell measurement does not change more than a relative threshold during a time period
LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 
b. UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold
FFS: Whether neighbour cell RSRP should also be considered.
RAN2#107bis agreements taken are the following:
3. Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 
4. Cell-edge criteria will not consider neighbour cell measurements
