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1. Introduction
At RAN 92 meeting the revised WI “Support of reduced capability NR devices” [1] was approved. In this contribution, we provide our initial considerations on RRM relaxation for Redcap based on [1].
2. Discussion
The revised objectives related to RRM relaxation for Redcap based on [1], are: 
· 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. 

· Specify RAN4 core requirements for the above. 

The latest agreements from RAN2 114e [2] on RRM relaxation for Redcap are copied here for reference: 
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).  

2. 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

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

2. 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

3. 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

2.1 Idle/Inactive state RRM relaxation
Based on the latest RAN2 agreements, the RRM relaxation of Redcap at Rel-17 is similar to RRM relaxation introduced at Rel-16 for UE power saving WI. Fundamentally, the criteria for RRM relaxation are defined by RAN2 and the corresponding relaxed RRM requirements are defined by RAN4. The UE checks whether the relaxed criteria are satisfied or not and when satisfied, that UE enters into relaxed mode and corresponding relaxed RRM requirements apply. 
During the Rel-16 UE power saving WI, two criteria, not at the cell edge and low mobility criteria are defined. The corresponding relaxed performance requirements, either a fixed scaling factor is used on the top of already existing normal mode requirements or “no requirement” which means measurements need not be performed is used. Which performance requirements to be used depends on how relaxed criteria are configured, for example whether single relaxed criterion is configured or both two relaxed criteria are configured. And when both relaxed criteria are configured, which requirements to be used also depends on the relationship between the two relaxed criteria, i.e., whether “AND” indicator or “OR” indictor is configured. 
Based on aforementioned description it can be seen that Rel-16 RRM relaxation already is a comprehensive mechanism which consists of multiple requirements, multiple relaxed criteria and corresponding principles to enable them work together. Hence Rel-16 RRM relaxation principles could be used as a baseline for idle/inactive R17 RRM relaxation for Redcap. 
As RAN2’s agreement, an RSRP/RSRQ based stationarity criterion is mandatory for UEs in RRC Idle/Inactive and could be configured at RRC_Connected state, in addition R16 low mobility criterion can be reused as part or whole of Rel-17 stationary criterion in RRC_IDLE/INACTIVE state. To our understanding when the stationarity criterion is met the terminal can locate either at the cell centre or at the cell edge and concrete location cannot be learned through the stationarity criterion. Under this scenario the scaling factor based RRM relaxation principle in Rel-16 is more suitable to be used compared with “no requirement” based RRM relaxation principle in Rel-16, since the mobility performance will be more reliable with reduced measurements compared with no measurements. Moreover considering the nature of Redcap, its normal RRM requirements could be relaxed due to its capability limitation, for example reduction on number of Rx branches. RRM relaxation with a scaling factor on the top of normal Redcap RRM requirements is sufficient to get most of power saving gain. Therefore we have the following proposals.
Observation 1: When the stationarity criterion is met the terminal can locate either at the cell centre or at the cell edge. Under this scenario the scaling factor based RRM relaxation principle in Rel-16 is more suitable to be used. In addition RRM relaxation with a scaling factor on the top of normal Redcap RRM requirements is still sufficient to get most of power saving gain. 
Proposal 1: Rel-16 RRM relaxation principles should be used as a baseline for idle/inactive R17 RRM relaxation for Redcap.
Proposal 2: When the stationarity criterion is configured, the scaling factor based RRM relaxation principle in Rel-16 should be considered firstly.
2.2 Connected state 

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)

Based on RAN2 agreement an RSRP/RSRQ based stationarity criterion can be configured for UEs in RRC Connected. When the criteria is met, the network can enable corresponding RRM relaxation or reconfiguring RRM measurements. If network enable RRM relaxation, from RAN2’s agreements, the RRM relaxation method is for FFS. However when the RRM relaxation is enabled, the corresponding relaxed RRM requirements should be defined anyway and it is suggested that RAN4 starts the investigation on the relaxed RRM requirements under RRC_Connected state. 
Proposal 3: It is suggested that RAN4 starts the investigation on the relaxed RRM requirements under RRC_Connected state. 

3. Conclusion
In this contribution, we provide our initial considerations on RRM measurement relaxation for Redcap and have the following observations and proposals:
Observation 1: When the stationarity criterion is met the terminal can locate either at the cell centre or at the cell edge and concrete location cannot be learned through the stationarity criterion. Under this scenario the scaling factor based RRM relaxation principle in Rel-16 is more suitable to be used. In addition RRM relaxation with a scaling factor on the top of normal Redcap RRM requirements is still sufficient to get most of power saving gain. 
Proposal 1: Rel-16 RRM relaxation principles should be used as a baseline for idle/inactive R17 RRM relaxation for Redcap.
Proposal 2: When the stationarity criterion is configured, the scaling factor based RRM relaxation principle in Rel-16 should be considered firstly.
Proposal 3: It is suggested that RAN4 starts the investigation on the relaxed RRM requirements under RRC_Connected state. 
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