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1	Introduction
The Rel-17 RedCap WI [1] includes the following objective:
	· RRM relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected, considering the alternatives identified in the RedCap SI:
· Study until RAN#92e, and, if agreed, specify RRM measurement relaxation criteria (where, for RRC_Idle/Inactive the Rel-16 mechanism is the baseline, and for RRC_Connected the mechanism reuses the Rel-16 RRM relaxation criteria from RRC_Idle/Inactive so as to maximize the commonality with Idle/Inactive UEs) [RAN2]
· Enabling/disabling of RRM relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM relaxation.
· After RAN#92e, if agreed in RAN2, specify RRM measurement relaxation [RAN4]
· No RRM relaxations are specified for the serving cell. 



[bookmark: _Toc71539521]There is an objective in the RedCap WI to study RRM relaxation in RAN2

The discussions so far have provided a direction rather than agreements on actual power saving. The agreements for RAN2#113e [2] are all about triggering conditions and include many FFSs. There is also an ongoing email discussion [Post113bis-e][102][RedCap] RRM relaxations. In this contribution we provide our input on possible agreements as well as some additional input and text proposals on how Rel-17 could be specified.
[bookmark: _Ref178064866]2	Discussion
The agreements from RAN2#113bis-e are the following: 
	· Assuming there will be a stationary property based on subscription (which is FFS), we will not restrict to this and will continue to assume that a UE can use some RSRP/RSRQ based criteria (FFS whether reuse R16 thresholds or new ones. FFS also on the use of a beam based criteria)
· At least for RRC idle/inactive, a measurement-based R17 stationarity criterion can be configured separately from R16 low-mobility criterion for R17 UEs supporting the feature. FFS how the configuration is provided. FFS whether this stationarity criterion is based on:
· the same algorithm used in R16 low-mobility criterion but with its own specific set of thresholds; and/or
· a combination of R16 low-mobility criterion and/or beam-change based criterion. Exact details of beam change criterion are FFS.
· Network can configure R17 stationarity criterion/criteria, as well as a not-at-cell-edge criterion, to trigger RRM relaxations in RRC Idle/Inactive for R17 UEs supporting the feature, if RAN4 decides to specify a different relaxation mechanism for R17 relaxation, depending on whether not-at-cell-edge criterion is met or not.



These agreements reflect that the work in Q2 aims at studying potential solutions for RRM relaxation and some more discussion and evaluation are needed to conclude on whether any solutions for power saving should be specified.
2.1	RRC_IDLE/INACTIVE
For UEs in RRC_IDLE/INACTIVE there are proposals for additional RRM relaxation than the procedures described in the Rel-16 specification . Although there are few evaluations yet of the gain or the cost in terms of added complexity. 
So, based on the discussion in the last RAN2 meeting, one possible outcome is that there will be both Rel-16 and Rel-17 RRM relaxation for IDLE/INACTIVE. To ensure predictable and stable UE behaviour the boundary between Rel-16 and Rel-17 triggering mechanisms needs to be clear. A good candidate way to specify the functionality is to keep the functionality separated and define clear criteria for Rel-17, so that if Rel-17 criteria for relaxation are fulfilled this is specified as a separate function in the specification. These criteria should be separate from the evaluation used for Rel-16 RRM relaxation, i.e. not an add-on to or modification of current evaluation of criteria.
If we simplify, the Rel-16 RRM relaxation mechanism, it basically says:
	If Rel-16 low mobility criteria is configured and fulfilled:
	UE may do Rel-16 "low mobility" relaxation

If Rel-16 cell edge criteria is configured and fulfilled:
	UE may do Rel-16 "not at cell edge" relaxation

If Rel-16 low mobility criteria is configured and fulfilled, and
If Rel-16 cell edge criteria is configured and fulfilled:
	UE may do Rel-16 "low-mobility and not at cell edge" relaxation.



Based on the discussion so far, RAN2 seems to suspect that there might be some gain of specifying a Rel-17 version of the Rel-16 low mobility criteria (i.e. a new version of the yellow above). It remains to be seen if indeed there are such gains. However, the simplest approach we can think of is to add a new Rel-17 version of the yellow statements, but now refer to a Rel-17 criteria and Rel-17 relaxation procedures. Something like the following red words:
	If Rel-16 low mobility criteria is configured and fulfilled:
	UE may do Rel-16 "low mobility" relaxation

If Rel-17 low mobility criteria is configured and fulfilled:
	UE may do Rel-17 "low mobility" relaxation

If Rel-16 cell edge criteria is configured and fulfilled:
	UE may do Rel-16 "not at cell edge" relaxation

If Rel-16 low mobility criteria is configured and fulfilled, and
If Rel-16 cell edge criteria is configured and fulfilled:
	UE may do Rel-16 "low-mobility and not at cell edge" relaxation.



It should be noted that in 38.304 is clear that the "UE may do" some relaxation. By just adding the new (red) text, it would be possible for the UE to do the Rel-17 relaxation. There is no need to specify complex rules of what happens if the Rel-17 criteria is fulfilled while Rel-16 is not, and vice versa. Instead, it can be left for UE implementation.
[bookmark: _Toc71539525]A potential Rel-17 trigger should be separate from the Rel-16 triggers.

2.2	RRC_CONNECTED
RRM relaxation for a UE in RRC_CONNECTED state could have greater impact on network performance than relaxation for RRC_IDLE and therefore possibly affect the user experience and, indirectly, the performance of other (types of) UEs’ services. Since the network is responsible for providing acceptable system performance (and QoS), a device should not itself be allowed to determine the behavior for relaxing RRM measurements.
[bookmark: _Toc71539522]The network is responsible for system performance and QoS and, consequently, should be in control of RRM relaxation (also specified in the RRM relaxation objective of the WID [1]). 
Already in Rel-15, there are several configurable parameters for RRM measurements in RRC_CONNECTED that could be used to reduce the power consumption from RRM measurements:
· Number of cells to measure via measObject
· Measurement periodicity and length (via SMTC)
· Measurements based on CSI-RS or SSB only or both are set in the parameter ssb-ToMeasure

In the measurements report, the UE could be configured to:
· Include beam measurements
· Report up to 8 neighbour cells
· Report best neighbor cells per serving frequency (only applicable for event triggered measurements)

Based on the Rel-15 configurable parameters for measurements and reporting, the network could already build up statistics for efficient or optimized RRM measurements to help the device reduce power consumption. However, the benefit is not expected to be particularly large; especially for stationary/slow-moving devices where relatively stable statistics could have already been derived based on network configurations and algorithms, i.e. many measurements are triggered by events and devices that do not move triggers fewer events.
[bookmark: _Toc61563043][bookmark: _Toc71539523]The network is in full control of which RRM measurements the UE performs in RRC_CONNECTED and the network can hence relaxation RRM measurements by normal RRC reconfiguration. 
Fast switching from RRC_CONNECTED to RRC_INACTIVE/IDLE, after the transmission would eventually lead to even better power saving for the device than an RRC_CONNECTED device relying on RRM relaxation.
It should be noted that in NR Rel-16 Power Saving enhancements were added and mode are added in the Rel-17 PS WI.
[bookmark: _Toc61563045][bookmark: _Toc71539524]The gain for the UE to quickly, after a transmission, move from RRC_CONNECTED to RRC_INACTIVE/IDLE probably results in larger gains than what is possible from RRM relaxation in RRC_CONNECTED.

Providing RRM relaxation that adds further power saving in RRC_CONNECTED is not straightforward. As mentioned above, for most use cases with RedCap devices the time a device is in RRC_CONNECTED should be as short as possible. Thus, the challenge is to provide a method that delivers power saving beyond what is already possible to configure. So far no such results have been presented in RAN2 and therefore the most logical conclusion is to not propose any changes to current specifications at this time.
One issue with the RRM relaxation for CONNECTED which some companies have proposed is that the UE does not know why a certain RRM measurement is configured. Even if a UE is of low mobility, an RRM measurement may be configured e.g. for the sake of load balancing. Hence, the UE cannot do RRM relaxation of the measurements without hurting the system. 
[bookmark: _Toc71539526][bookmark: _Toc71539527][bookmark: _Toc71539528][bookmark: _Toc71539529]Use already existing features to provide power saving for RRC_CONNECTED RedCap devices.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	There is an objective in the RedCap WI to study RRM relaxation in RAN2
Observation 2	The network is responsible for system performance and QoS and, consequently, should be in control of RRM relaxation (also specified in the RRM relaxation objective of the WID [1]).
Observation 3	The network is in full control of which RRM measurements the UE performs in RRC_CONNECTED and the network can hence relaxation RRM measurements by normal RRC reconfiguration.
Observation 4	The gain for the UE to quickly, after a transmission, move from RRC_CONNECTED to RRC_INACTIVE/IDLE probably results in larger gains than what is possible from RRM relaxation in RRC_CONNECTED.

Based on the discussion in the previous sections we propose the following:
Proposal 1	A potential Rel-17 trigger should be separate from the Rel-16 triggers.
Proposal 2	Use already existing features to provide power saving for RRC_CONNECTED RedCap devices.
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