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Introduction
In RAN#90e meeting, a Rel-17 work item for support of reduced capability NR devices was approved and the WID was further updated in RAN#92e [1]. One of the key objectives of this WI is to support RRM measurement relaxations for neighbor cells. This topic was discussed during RAN4#100e, RAN4#101e, RAN4#101-bis-e and RAN4#102e. Some of the agreements and open items from the last RAN4 meeting were noted in the WF [2].
In this paper, we further discuss some of the aspects that can be considered in defining the UE requirements for RRM measurement relaxation. 
RRM relaxation during Idle/Inactive states
During Rel-16 NR, RAN4 specified the RRM measurement relaxation methods for RRC_Idle/Inactive modes when one or both of the following scenarios are fulfilled:
1. Low mobility scenario
2. Not-at-cell-edge scenario

For Rel-17 RedCap UEs, RAN2 has agreed to specify the following measurement-based relaxation scenarios in addition to the above-mentioned Rel-16 scenarios:
1. Stationary scenario
2. Stationary and not-at-cell-edge scenario

During RAN4#102e, RAN4 further discussed which scenarios to consider while defining the RRM relaxation methods and made the following agreement:
	No 
	Rel-16 relaxation criterion 
	Rel-17 relaxation criterion 
	Applicability 

	7 
	Rel-16 low mobility 
	Rel-17 stationary 
	Allowed 

	8 
	Rel-16 not-at-cell-edge  
	Rel-17 stationary 
	NO 

	9 
	Rel-16 low mobility & Rel-16 not-at-cell-edge  
	Rel-17 stationary 
	FFS 

	10 
	Rel-16 low-mobility 
	Rel-17 stationary & Rel-17 not-at-cell-edge 
	Allowed 

	11 
	Rel-16 not-at-cell-edge 
	Rel-17 stationary & Rel-17 not-at-cell-edge 
	Allowed 

	12 
	Rel-16 low mobility & Rel-16 not-at-cell-edge 
	Rel-17 stationary & Rel-17 not-at-cell-edge 
	Allowed 



Based on the above agreement, the only FFS item on this topic is case 10. The main point of contention here is because of the RAN2 agreement that R17 not-at-cell-edge criterion can only be configured with R17 stationary criterion. However, we think R16 low-mobility and R16 not-at-cell-edge should be allowed to be configured with R17 criterion. According to TS38.133, a UE is allowed to skip measurements for one hour when both the Rel-16 criteria are configured and satisfied. When a UE is additionally configured with and satisfies the Rel-17 stationary criterion, UE may choose to use the method that is more relaxed, which in this case, may be the relaxations of up-to one hour. Not allowing to configure Rel-16 low-mobility and Rel-16 not-at-cell-edge along with Rel-17 stationary criterion would lead to smaller relaxations (the one corresponding to Rel-17 stationary relaxation) as compared to Rel-16 UEs. So we think R16 low-mobility and R16 not-at-cell-edge should be allowed to be configured with R17 criterion
Observation 1: Not allowing to configure Rel-17 stationary criterion with Rel-16 low-mobility and not-at-cell-edge criteria may lead to smaller relaxations as compared to Rel-16, which is not desirable.
Proposal 1: The scenario of configuring Rel-16 low mobility & Rel-16 not-at-cell-edge criterion together with Rel-17 stationary criterion is allowed.
Regarding relaxation methods for Rel-17, RAN4 agreed to specify a measurement relaxation factor of 3 when Rel-17 stationary criterion is satisfied. It was also agreed to specify measurement relaxations as a fixed duration for the case when both Rel-17 stationary and Rel-17 not-at-cell-edge criteria are satisfied, the exact duration is still FFS.
We think a RedCap UE which is stationary and is not-at-cell-edge can save significant power by reducing the frequency of neighbour cell measurements. So we think that a long measurement relaxation period (of around 24 hours) can be allowed. However, based on the comments from other companies, we are fine to compromise to 8 hours.
Alternatively, we can also consider a tiered measurement relaxation approach to better serve different type of stationary UEs. A UE that satisfies both Rel-17 stationary and Rel-17 not-at-cell-edge criteria can start with measurement relaxations of H1 hours, and if the UE satisfies both the criteria after G1 hours (or consecutive G1 relaxed measurements), it can switch to a relaxation of H2 hours.
Proposal 2: When the UE satisfies both Rel-17 stationary and Rel-17 not-at-cell-edge criteria, it can be allowed a relaxation of H1 hours. If the UE further satisfies both the criteria after G1 hours (or G1 consecutive relaxed measurements), measurement relaxation of up-to H2 hours is allowed. H1, H2 and G1 are FFS.
· Example: H1 = 4 hours, H2 = 12 hours, G1 = 24 hours (or 6 consecutive relaxed measurements)
· If a single relaxation period is to be supported, we support a relaxation of at-least 8 hours.

RRM relaxation during Connected state
During the last meeting RAN4 made the following agreements on RRM relaxations during Connected state:
· No relaxation states in CONNECTED mode
· No new UE behaviour of RRM measurement relaxation is needed for RedCap UE in connected mode

RAN4 made the above agreements under the assumption that the UE only evaluates whether a relaxation criterion is fulfilled or not and reports it to the network, and it is up-to the network to decide the exact relaxation method. However, RAN2 seems to have a different understanding on this based on the following agreements from RAN2#116e:
· Relaxation criteria for UEs in RRC Connected are configured by only dedicated signaling.​
· RAN2 assume that the existing RRM measurement framework can be used as baseline for enabling and disabling RRM relaxations for UEs in RRC Connected. Other methods can be considered too based on relaxation methods agreed by RAN4.​

In our opinion, RAN2 only defines the relaxation criteria and when/how to enable/disable RRM relaxations. The exact relaxation methods are to be defined by RAN4. We think RAN4 should define some concrete relaxation methods, possibly in terms of a scaling factor. The scaling factors can either be defined in the spec or can be configured by the network. Having the relaxations only in terms of longer DRX cycles and/or SMTC periodicity may not be much useful in practice.
Observation 2: In RRC Connected mode, RAN2 only defines the relaxation criteria and when/how to enable/disable RRM relaxations. The exact relaxation methods are to be defined by RAN4.
Proposal 3: In RRC Connected mode, RAN4 should define a concrete relaxation method, e.g., in terms of a scaling factor.
· The scaling factor can either be pre-defined in the spec or can be configured by the network

Conclusion
Observation 1: Not allowing to configure Rel-17 stationary criterion with Rel-16 low-mobility and not-at-cell-edge criteria may lead to smaller relaxations as compared to Rel-16, which is not desirable.
Proposal 1: The scenario of configuring Rel-16 low mobility & Rel-16 not-at-cell-edge criterion together with Rel-17 stationary criterion is allowed.
Proposal 2: When the UE satisfies both Rel-17 stationary and Rel-17 not-at-cell-edge criteria, it can be allowed a relaxation of H1 hours. If the UE further satisfies both the criteria after G1 hours (or G1 consecutive relaxed measurements), measurement relaxation of up-to H2 hours is allowed. H1, H2 and G1 are FFS.
· Example: H1 = 4 hours, H2 = 12 hours, G1 = 24 hours (or 6 consecutive relaxed measurements)
· If a single relaxation period is to be supported, we support a relaxation of at-least 8 hours.

Observation 2: In RRC Connected mode, RAN2 only defines the relaxation criteria and when/how to enable/disable RRM relaxations. The exact relaxation methods are to be defined by RAN4.
Proposal 3: In RRC Connected mode, RAN4 should define a concrete relaxation method, e.g., in terms of a scaling factor.
· The scaling factor can either be pre-defined in the spec or can be configured by the network
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