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1. Introduction
[bookmark: Proposal_Pattern_Length]During last meeting, for measurement related issues, the following agreements have been made: 	
	
Agreements via email - offline 114:
1. The target REDCAP UE, considering mobility, is not limited to a fixed UE, but can also experience some low mobility, and this, during some “stationary” periods of time.
2. The RRM relaxation of REDCAP UEs is triggered based on measurements, as a baseline. Other triggering conditions for the “level-1” (still device at fixed location) UEs are not excluded, e.g. the possibility to signal their stationary property explicitly.
3. R16 NR RRM relaxation procedures are taken as a baseline to study further enhancements of neighbor cells RRM relaxation for REDCAP UEs in RRC IDLE/INACTIVE.

Agreements:
1. Relaxation of neighbor cells RRM measurements in RRC_CONNECTED will be studied in this SI/WI
2. 
During email discussion [915], majority of the companies prefer to support up to device moving slowly for REDCAP UE and 2 levels of relaxation based on the mobility. In this contribution, we discuss how the mobility level can be defined as well as the corresponding RRM relaxation.  
1. Discussion
Email discussion
During the email discussion, companies were asked preference on up to which of the following mobility level should be supported in REDCAP UE:
· Level 1: still device at fixed location (e.g. fixed static sensor) 
· Level 2: moving (e.g. rotary) device at a fixed location (e.g. camera, robot) [12]
· Level 3: temporarily fixed device (e.g. smart watch at night) [RAN2#111-e on-line comment]
· Level 4: device is moving around slowly (e.g. medical wearables)
Majority of the companies prefer to support up to level 4 where the UE is moving slowly. 
Observation 1: Majority of the companies prefer to support up to level 4 where the UE is moving slowly for RECAP UE.
Then, the companies were asked to indicate how many relation levels should be considered for REDCAP UE. Majority of the companies prefer 2 levels. In this case, the 2 level of the RRM relaxation can be mapped to 2 mobility levels. 
Observation 2: Majority of the companies prefer to support 2 RRM relaxation levels.
Combining observation 1 and 2, we can map 2 mobility state (fixed, slow mobility) to 2 RRM relaxation levels.
Proposal 1: RAN2 defines 2 RRM relaxation levels for stationary and low mobility state UE.
Two options to identify stationary during the email discussion below:
· Option 1: a UE non-mobility attribution (subscription information)
· Option 2: evaluated by criterions based on measurements
Majority of the companies prefer option 2 which is similar to current Rel16 measurement relaxation feature. In Rel-16, it allows UEs in RRC_IDLE and RRC_INACTIVE to relax measurements on neighbour cells when it meets the rules and criteria determining that UE is in “low mobility” and/or “not at cell edge”. The target scenarios aim for UEs with a very deterministic usage and may benefit of being identified as stationary from subscription (without having apply/meet the Rel-16 criteria for “low mobility” and/or “not at cell edge”. Below is the related specification in TS38.304:
[bookmark: _Toc534930843][bookmark: _Toc37298565][bookmark: _Toc46502327][bookmark: _Toc52749304]5.2.4.9.1              Relaxed measurement criterion for UE with low mobility
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The relaxed measurement criterion for UE with low mobility is fulfilled when:
-    (SrxlevRef – Srxlev) < SSearchDeltaP,
Where:
-    Srxlev = current Srxlev value of the serving cell (dB).
-    SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
-     After selecting or reselecting a new cell, or
-     If (Srxlev - SrxlevRef) > 0, or
-     If the relaxed measurement criterion has not been met for TSearchDeltaP:
-     The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.
However, in order to support 2 mobility states (stationary and low mobility states) and apply the corresponding RRM relaxations, some modification may be needed. There are following options based on modification of the current relaxed measurement criterion in TS38.304:
· Option 1: allow 2 level of configurations based on RSRP measurement of serving cell, for example:
· Stationary: (SrxlevRef – Srxlev) < SSearchDeltaP_stationary
· Low mobility: SSearchDeltaP_stationary <= (SrxlevRef – Srxlev) < SSearchDeltaP_low_mobility
· Option 2: take into account of beam switching, for example:
· Stationary: 
· number of beam switch < N1 or 
· no beam switch and (SrxlevRef – Srxlev) < SSearchDeltaP_stationary
· Low mobility: 
· number of beam switch < N2 or 
· SSearchDeltaP_stationary <= (SrxlevRef – Srxlev) < SSearchDeltaP_low_mobility
Option 1 is a simple extension from the current specification and has the smallest impact to the specification. However, it doesn’t consider the beam operation hence the measurement is not accurate when beam switch happens. Option 2 considers the beam operation using the number of beam switch. However, in the case where the UE is stationary, the number of beam switch can still be very high (e.g. the UE is spinning). In that case, the relax of RRM measurement will not be available. On the other hand, if the number of beam switch is small, the chance of a high-speed UE is very low. For this reason, the method still seems reasonable.   
Proposal 2: RAN2 to agree enhance rel-16 criteria by taking into account beam switching. 
Proposal 3: Capture the above two options in TR and specify the details in the WI phase.:
· Option 1: allow 2 level of configurations based on RSRP measurement of serving cell 
· Option 2: take into account of beam switching for stationary and low mobility
In addition, measurements of the serving cell are currently not relaxed as part of Rel-16 measurement relaxation feature due to the concerns raised on the performance impact. However, at least for stationary devices, it is reasonable to also relax measurement for serving cell since the UE is not moving. 
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1. Conclusion
[bookmark: _Ref434066290]Observation 1: Majority of the companies prefer to support up to level 4 where the UE is moving slowly for RECAP UE.
Observation 2: Majority of the companies prefer to support 2 RRM relaxation levels.
Proposal 1: RAN2 defines 2 RRM relaxation levels for stationary and low mobility state UE.
Proposal 2: RAN2 to agree enhance rel-16 criteria by taking into account beam switching.
Proposal 3: Capture the above two options in TR and specify the details in the WI phase.:
· Option 1: allow 2 level of configurations based on RSRP measurement of serving cell 
· Option 2: take into account of beam switching for stationary and low mobility
Proposal 4: RAN2 to allow measurement relaxation of the serving cell for stationary UEs. 
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