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In RAN2#114 meeting, we have agreements as follow:
The definition of stationary criterion
	=> Subscription based relaxation criteria will not be considered in Rel-17 RRM relaxation
	=> Reuse R16 low mobility criterion, as part or whole of Rel-17 stationary criterion in RRC_IDLE/INACTIVE. When NW configures both Rel-17 stationary criterion and Rel-16 low mobility criterion, NW configures different Rel-17 thresholds (i.e., SSearchDeltaP_stationary/TSearchDeltaP_stationary) from Rel-16 (SSearchDeltaP/ TSearchDeltaP). How to configure the criterion (e.g. more stringent) is left to NW implementation (i.e. no specification impact to RAN2).  
	=> Working Assumption: If beam-level criterion is adopted for Rel-17 stationary criterion in RRC_IDLE/INACTIVE, it is configured separately with Rel-16 low mobility criterion reused
R17 RRM relaxation for idle/inactive
	=> When NW configures Rel-17 RRM relaxation for RRC_IDLE/INACTIVE, Rel-17 stationary criterion is mandatory, and Rel-17 not-at-cell-edge criterion is optional configuration. FFS whether the same applies to RRC Connected
	=> Continue discussion on Rel-17 not-at-cell-edge criterion in RRC_IDLE/INACTIVE within two options:
		- Option 1) Reuse Rel-16 not-at-cell-edge criterion with the same thresholds (i.e., SSearchThresholdP / SSearchThresholdQ)
		- Option 2) Reuse Rel-16 not-at-cell-edge criterion with the different thresholds
R17 RRM relaxation for connected
	=> An RSRP/RSRQ based stationarity criterion (Working Assumption: the same as in idle/inactive) can be configured for UEs in RRC Connected. If the criterion is met, this is reported to the network (FFS how/when). It is FFS whether, based on this, besides possibly reconfiguring RRM measurements (up to network implementation), the network can enable RRM measurement relaxation (FFS whether same method as in Idle/Inactive)
Relationship between R16 and R17 RRM relaxation
	=> Postpone the following discussion until RAN4 defines RRM relaxation method for Rel-17:
		When NW configures both R16/R17 relaxation criteria and the UE fulfills both, UE performs:
			- Option 1) UE performs Rel-17 RRM relaxation method
			- Option 2) It is up to UE implementation to select either Rel-16 or Rel-17 relaxation operation
	
In this contribution, we focus on the measurement-based stationary criterion and related not-at-cell-edge criterion, for all RRC states. And some other aspects about how to use these criterions in different RRC states are also discussed.
2 Discussion
2.1 The definition of Rel-17 RRM relaxation criterions
Stationary criterion
In last RAN2#114 meeting, since we had concluded that subscription-based relaxation criteria will not be considered in Rel-17 RRM relaxation. Now we focus on how to define measurement-based stationary criterion.
As most of redcap UE are industrial sensor or video surveillance etc, the mobility of such devices are more certain than normal UE. Therefore a different set of thresholds can be used for stationary criterion compared with low mobility criterion. That means using smaller SSearchDeltaP_stationary and longer TSearchDeltaP_stationary to further restrict UE mobility. Although this is a simple and straightforward way, a reasonable value of threshold is still required due to the signal fluctuation especially considering there are 1Rx and 2Rx redcap UE. 
Proposal 1: For stationary criterion, RAN2 is suggested to use smaller SSearchDeltaP_stationary and longer TSearchDeltaP_stationary to further restrict UE mobility.
Another aspect is introducing additional “beam criterion” into stationary criterion. The main reason is that when beam changes, UE’s signal quality can be stable. In this situation, a moving UE is still considered as stationary if “beam criterion” is not introduced, as fig1 shown.


Fig1. UE’s signal quality can be stable when beam changes
Regard this issue, introducing a beam switching count can further restrict UE’s mobility into a “truly stationary”. However considering even if the “beam criterion” is not introduced, UE is still in a stable coverage which does not make impact on UE experience. Furthermore, the beam switching count in RRC_IDLE/INACTIVE and RRC_CONNECTED is different as there is beam management in RRC_CONNECTED. Therefore it can not be designed uniformly which make things complicated. Therefore, we think “beam criterion” is not very useful.
Observation 1: Even if the “beam criterion” is not introduced, UE is still in a stable coverage which does not make impact on UE experience.
Proposal 2: RAN2 is suggested to not consider “beam criterion” for stationary criterion.
Related not-at-cell-edge
In last meeting, we had concluded that there could be a related not-at-cell-edge criterion for Rel-17 RRM relaxation. The principle is that stationary is mandatory and related not-at-cell-edge criterion is optional configuration. This is reasonable as a stationary UE which located in the cell edge can also experience some risks. However, how many relaxed methods we can have is decided by RAN4, so we can provide such two criterions (i.e. only fulfilling stationary or fulfilling both stationary and not-at-cell-edge) to RAN4 as reference.
Now we discuss whether using the same thresholds as Rel-16 RRM relaxation or not. Some companies think as the mobility of stationary UE is more certain than low mobility, so it is natural that we can configure a more relaxed threshold for related not-at-cell-edge to make UE easily fulfil the both criterions. However, the wireless signal quality can be variable all the time, so it is difficult to accurately configure two different thresholds. Therefore as we are not sure of the power saving gain, to make things simple, reusing the same threshold of Rel-16 not-at-cell-edge is enough.
Proposal 3: Reusing Rel-16 not-at-cell-edge criterion with the same thresholds (i.e., SSearchThresholdP / SSearchThresholdQ)
2.2 RRM relaxation for RRC_IDLE/INACTIVE
It is noted that RAN4 is in charge of designing the relaxed method of each criterion, so in this section, we only discuss how to use the Rel-17 RRM relaxation criterions for RRC_IDLE/INACTIVE UE. 
We think for RRC_IDLE/INACTIVE, the Rel-16 RRM relaxation scheme can be reused. The criterion parameters can be added into system information SIB2, then gNB can broadcast these parameters for the whole cell. Besides, the criterion and entering condition for Rel-17 RRM relaxation also should be specified in specification (i.e. TS 38.304). In this way, UE can perform Rel-17 RRM relaxation like Rel-16 did. Furthermore, some capabilities or specific enable/disable flag can be considered.
Proposal 4: For Rel-17 RRM relaxation in RRC_IDLE/INACTIVE, the system information can be used to provide criterion parameters and the criterion can be specified in specification which is similar to Rel-16 RRM relaxation.
2.3 RRM relaxation for RRC_CONNECTED
In last RAN2#114 meeting, we had concluded that if the criterion is met, UE should report this fulfilled criterion to network considering RRC_CONNECTED is important. So in this section, we discuss how to use the Rel-17 RRM relaxation criterions for RRC_CONNECTED. 
We think there could be two methods for network to provide criterion (parameter) to UE:
1. System information broadcast 
This method is similar to the RRM relaxation in RRC_IDLE/INACTIVE, these criterion parameters can be provided in SIB2, and the criterion and entering condition can be specified in specification (e.g. TS 38.331). But the key difference is that UE should report relaxation indication to network once the criterion is fulfilled, and which message can be used for relaxation indication should be further studied.
2. RRC dedicated message
For this method, there are two options:
	1. RRC dedicated message to only provide criterion parameters
	2. Set the relaxation criterions into measurement event
For the former, network can use a dedicated message to provide criterion parameters to UE, also the criterion should be specified in specification like S-measure did today. Besides UE still need a new message to report the relaxation indication to network, and which message can be used for relaxation indication should further studied.
For the latter, currently, UE perform measurements based on RRM measurement configuration in RRC_CONNECTED. And the measurement configuration includes measurement identity, measurement object, reporting configuration. In this way, the RRM relaxation criterion is required to be added into event in reporting configuration (e.g. set the stationary criterion to D1 event). Once network configure UE with RRM measurement configuration for RRM relaxation, UE can perform RRM relaxation. Furthermore, as there is already a measurement report mechanism can be reused, so a new reporting message is not required.
Proposal 5: RAN2 is suggested to consider these methods for providing UE with Rel-17 criterions for RRC_CONNECTED:
	1. System information broadcast
	2. RRC dedicated message
Another aspect is that how network send relaxation indication to UE:
1. The relaxed methods are defined by RAN4, no further parameters are signalled by RAN2
If network receive UE relaxation indication, network can send e.g. 1 bit relaxation indication to UE to allow it performs relaxed RRM measurements, and relaxed methods should be specified in the specification (e.g. TS 38.133 or TS 38.331) previously. 
2. The relaxed methods parameters are signalled by RAN2
Once network receive the measurement report for relaxation from UE, network can reconfigure RRM measurement configuration via RRC reconfiguration. And the new RRM measurement configuration indicates UE to perform more relaxed measurements (e.g. provide single RS, less frequency, longer SMTC etc) which means the relaxed methods come from RRM measurement configuration.
For these two methods, as UE may possibly enter and leave the RRM relaxation criterion frequently, RRM measurement reconfiguration via MeasConfig can cause more signalling overhead which is not recommended. However which methods can be used and how to avoid more signalling overhead can be further discussed.
Proposal 6: There are some methods can be considered for providing UE RRM relaxation methods for RRC_CONNECTED:
	1. The relaxed methods are defined by RAN4, no further parameters are signalled by RAN2
	2. The relaxed methods parameters are signalled by RAN2
For Rel-17 relaxation capability for RRC_CONNECTED, as UE can report its capability to network in RRC_CONNECTED, some RRC messages can be used to report the capability. The most common way to report capability is to use the procedure of UE capability transfer, UE can send UECapabilityInformation to indicate to network its capability. And another messages also can be considered, e.g. UE assistance information, Msg5, Msg3.
Proposal 7: The capability for Rel-17 RRM relaxation should be further studied and RAN2 is suggested to consider which RRC messages can be used to report the capability for RRC_CONNECTED.
3 Conclusions
Observation 1: Even if the “beam criterion” is not introduced, UE is still in a stable coverage which does not make impact on UE experience.
Proposal 1: For stationary criterion, RAN2 is suggested to use smaller SSearchDeltaP_stationary and longer TSearchDeltaP_stationary to further restrict UE mobility.
Proposal 2: RAN2 is suggested to not consider “beam criterion” for stationary criterion.
Proposal 3: Reusing Rel-16 not-at-cell-edge criterion with the same thresholds (i.e., SSearchThresholdP / SSearchThresholdQ)
Proposal 4: For Rel-17 RRM relaxation in RRC_IDLE/INACTIVE, the system information can be used to provide criterion parameters and the criterion can be specified in specification which is similar to Rel-16 RRM relaxation.
Proposal 5: RAN2 is suggested to consider these methods for providing UE with Rel-17 criterions for RRC_CONNECTED:
	1. System information broadcast
	2. RRC dedicated message
Proposal 6: There are some methods can be considered for providing UE RRM relaxation methods for RRC_CONNECTED:
	1. The relaxed methods are defined by RAN4, no further parameters are signalled by RAN2
	2. The relaxed methods parameters are signalled by RAN2
[bookmark: _GoBack]Proposal 7: The capability for Rel-17 RRM relaxation should be further studied and RAN2 is suggested to consider which RRC messages can be used to report the capability for RRC_CONNECTED.
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