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1	Introduction
The RedCap WID includes the following objective:
	· Specify support for the following RRM measurement relaxations for neighbouring cells for RedCap devices: for RRC_Idle/Inactive/Connected [RAN2, RAN4]:
· Specify measurement (RSRP/RSRQ) based stationarity criterion and not-at-cell-edge criterion [RAN2]
· Enabling/disabling of RRM measurement relaxation should be under the network’s control. Specify both broadcast and dedicated signalling for enabling/disabling of RRM measurement relaxation.
· Specify UE requirements for RRM measurement relaxation [RAN4]
· No RRM measurement relaxations are specified for the serving cell.  



[bookmark: _Ref178064866]2	Discussion
First we discuss whether beam-aspects should be considered in the RRM relaxation, then we look in to open issues for IDLE and CONNECTED mode relaxation.
2.1	Beam-aspects
RAN2 discussed last meeting whether beam measurements should be considered. It was added as FFS:

Agreements online:
1. 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

RAN2 has not yet agreed whether to add a beam-based criterion. There were several companies who expressed concerns around this. The main concern being that beam measurements do not necessarily reflect stationariness as it was argued that a UE may be stationary but the best beam changes dynamically anyway. 
We believe that this enhancement is questionable and would instead prefer to stick to the Rel-16 baseline we already have.
[bookmark: _Toc79076785]Beam-based criterion is not a part of the Rel-17 RRM measurement relaxation feature.

2.2	IDLE/INACTIVE mode
RAN2 agreed in RAN2#114:
Agreements via email - from offline 111:
1. 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).  

To determine how to implement this, let’s look at how the current specification is structured. If we simplify, the Rel-16 RRM relaxation mechanism 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.



If we add new Rel-17 thresholds for low mobility (a.k.a. "stationary"). 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 thresholds. 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 it says that the "UE may do" some certain relaxations. By just adding the new (red) text, it would be possible for the UE to do the Rel-17 relaxation. RAN2 does not 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: _Toc79076786]The Rel-17 criteria tells when the UE "may" apply the Rel-17 relaxation. There is no need to specify complex rules saying what the UE does when Rel-16 criteria are fulfilled and Rel-17 are not, etc. 

2.2	CONNECTED mode
RAN2 agreed to add a UE to network report for RRM measurement relaxation in CONNECTED mode:
Agreements:
1. 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)

The UE shall send the report to the network when the UE measurements meet certain criteria. When receiving the report from the UE, the network would realize RRM measurement relaxation for the UE.
RAN2 need to settle at least the following things:
· How to send the report?
· When to report?
· How is relaxation realized in the UE?

2.2.1	How to send the report?
Assuming first that RRC will be used, we think that these options at hand are:
1) Define a new RRC message
2) Use UE assistance information

Defining a new message will create more work than to use the UE assistance information. RAN2 should only define a new message in case there would be some reason why we cannot reuse the UE assistance information message. So far, we have not identified any reason why we cannot use the UE assistance information message, hence that is our assumption, and proposal:
[bookmark: _Toc79076787]For CONNECTED mode RRM measurement relaxation report, the report is sent in the UE assistance information.

2.2.2	When to report?
2.2.2.1	Avoiding too frequent reports
We don’t want the UE to send the report too frequently. Actually, there would be no reason for the UE to send the report more than one time per connection to a cell (except if the UE first reports fulfillment, and later unfulfillment). We need to define some behaviour for how this is realized. Two approaches can be foreseen:
A. Prohibit timer
B. Send report on fulfillment, and never again until unfulfillment 

With approach A, a prohibit timer ensures that the UE cannot send another report until after a time T has passed. A prohibit timer approach could work, assuming that the UE can "by-pass" the prohibit timer when the UE should signal that it does no longer fulfill the relaxation-criterion. The reason is that if the UE for example starts to move, it is not acceptable that the UE waits with informing the network that it no longer is stationary. The relaxation must be deconfigured quickly since otherwise network performance could be degraded and the UE may experience failures, e.g. RLF.
With approach B, the UE sends the "fulfillment report" to the network, after which the UE cannot send another "fulfillment report" until the UE has sent an "unfulfillment report". 
Either of these approaches works, RAN2 can discuss further which approach to take.
[bookmark: _Toc79076788]The UE shall not send too frequent reports indicating that it fulfills RRM measurement relaxation conditions.

2.2.2.2	Time to trigger
Like the normal RRM measurement reporting, it is not interesting for the network to get a report from the UE if the report would not be due to a long-term situation in the UE. For example, if a not-at-cell-edge criterion is used, it would not be interesting for the network to get a report from the UE if the UE had only a temporary spike in RSRP. Instead we want the UE to report only if there is a long-term change in RSRP (i.e. not a short peak/dip in RSRP). We therefore need a time-to-trigger for the message.
[bookmark: _Toc79076789]Like for normal RRM measurements, a time to trigger is applied to the RRM relaxation report.

2.2.2.3	Hysteresis
If the UE's signal strength is floating around close to the threshold, it may trigger the UE to send frequent reports indicating that the UE wants/does not want RRM measurement relaxation. For normal RRM measurements this is addressed by using a hysteresis value. The same should be applied for the RRM relaxation report.
[bookmark: _Toc79076790]Like for normal RRM measurements, a hysteresis is used for the RRM relaxation report. 

2.2.3	How is relaxation realized?
The last main open issue (on a stage-2 level) is how the RRM measurement relaxation is realized. RAN2 discussed two approaches last meeting:

1) define a new RRC measurement mode that the UE can be put in to, e.g. the network would tell the UE "please enable RRM relaxation".
2) rely on network configuration, e.g. network can deconfigure/reconfigure RRM measurements

Option 2 is certainly simpler than option 1. In CONNECTED mode the network has full control of the UE's RRM measurement configuration and can easily configure a longer reporting periodicity, remove some frequencies, etc. All this works already with current specification.
It would of course be possible that RAN2 adds a new state which the UE is put in to for RRM relaxation. But we think that there is significant amount of extra work for RAN2 to go ahead with this approach. Not only would we need to define these states, but also control mechanisms for how to move in/out of these states. Which measurements can be relaxed, how that relaxation would be performed, etc.
It will by far increase the complexity of the feature if we are going to attempt to specify this new RRC state. Companies can of course argue that adding a new state is simple and the gains are huge. But it will never be simpler than relying on current mechanisms, and the gains beyond existing procedures have not been shown. As has been discussed before, the UE cannot know the reason for why a particular RRM measurement is configured, e.g. is it for the sake of mobility or is it for the sake of load balancing, etc.?
[bookmark: _Toc79076791]RAN2 relies on the current RRM measurement framework to enable/disable RRM measurement relaxation.

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Beam-based criterion is not a part of the Rel-17 RRM measurement relaxation feature.
Proposal 2	The Rel-17 criteria tells when the UE "may" apply the Rel-17 relaxation. There is no need to specify complex rules saying what the UE does when Rel-16 criteria are fulfilled and Rel-17 are not, etc.
Proposal 3	For CONNECTED mode RRM measurement relaxation report, the report is sent in the UE assistance information.
Proposal 4	The UE shall not send too frequent reports indicating that it fulfills RRM measurement relaxation conditions.
Proposal 5	Like for normal RRM measurements, a time to trigger is applied to the RRM relaxation report.
Proposal 6	Like for normal RRM measurements, a hysteresis is used for the RRM relaxation report.
Proposal 7	RAN2 relies on the current RRM measurement framework to enable/disable RRM measurement relaxation.
[bookmark: _In-sequence_SDU_delivery] 
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