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1. Introduction
After RAN2_113e meeting, company discussed the RRM relaxation mechanism for Rel-17 Redcap devices via email discussion [1]. Within the email discussion, both framework and potential solutions were discussed. For neighbour cell RRM relaxation in RRC_IDLE/INACTIVE, there is one question asking whether to only consider the following two scenarios for Rel-17 Redcap:
· Case 1: only “low mobility” criterion is configured (i.e. irrespective of UE’s location)
· Case 2: both “low mobility” and “not-at-cell-edge” criteria are configured (i.e. differentiate “low mobility + cell center” and “low mobility + cell edge” UEs);
However, companies showed different views, and some companies also expressed that Redcap UE can also do RRM relaxation based on Rel-16 RRM relaxation configurations. In this contribution, we further study the interoperability between Rel-17 and Rel-16 RRM relaxation mechanisms, and shared our views. 
2. Discussion
Regarding the RRM relaxation for RRC_IDLE/INACTIVE Redcap devices, RAN2 has made following agreement after RAN2_112e meeting:
1. 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.
For Rel-16 NR RRM relaxation procedure, it has defined two criterion for triggering condition: one is “low mobility” criteria, the other is “not-at-cell-edge” criteria. To allow network to flexibly control the RRM relaxed UE, Rel-16 spec supports 4 different configuration case, and each case is associated to specific relaxation methods.
Observation 1:  For Rel-16 RRM relaxation, network can configure the following triggering conditions for RRM relaxation:
· Case 1: Only low mobility criteria；
· Case 2: Only not-at-cell-edge criteria;
· Case 3: Both low mobility and not-at-cell-edge criterion;
· Case 4: Either low mobility or not-at-cell-edge criteria
Regarding the RRM relaxation for Rel-17 Redcap UE in RRC_IDLE/INACTIVE, although it is agreed to take Rel-16 mechanism as a baseline, it is unclear how it works with Rel-16 mechanism. In our understanding, in real deployment, it is possible that network may only want to enable RRM relaxation for Redcap UE without impact non-Redcap UEs (i.e. disable RRM relaxation function for non-Redcap UEs), or only enable RRM relaxation for non-Redcap UEs with disable RRM relaxation for Redcap UE. So it is reasonable to allow network to independently control the RRM relaxation for Redcap and non-Redcap UEs.
Proposal 1: For RRC_IDLE/INACTIVE UEs, allow Rel-17 network to enable RRM relaxation for “only Redcap UEs”, or “only non-Redcap UEs” or “both Redcap and non-Redcap UEs”.
In Rel-16, the enable/disable of NR RRM relaxation is controlled by the presence/absence of corresponding fields in SIB. For Rel-17 Redcap discussion, although it is unclear which enhancement solution will be adopted for Redcap device, clearly, even if we reuse exactly the same mechanism for both Rel-16 and Rel-17 Redcap devices, network should be allowed to configure different value of thresholds for Redcap UEs and non-Redcap UEs. So the initial framework would be:
· Support independent configurations for Rel-17 Redcap and Rel-16 RRM relaxations (illustrated in Figure 1), UE performs Rel-17 RRM relaxation when Rel-17 triggering criteria is fulfilled, and UE performs Rel-16 RRM relaxation when Rel-16 triggering criteria is fulfilled.


Figure 1 Initial framework of RRM relaxation for Rel-16 and Rel-17 inter-operability
Proposal 2: Define independent RRM relaxation mechanism:
· UE performs Rel-17 RRM relaxation when Rel-17 triggering condition is fulfilled; 
· UE performs Rel-16 RRM relaxation when Rel-16 triggering condition is fulfilled.  
While, on top of above framework, another issue has been raised during [1]: 
Question: In case Redcap UE does not fulfill Rel-17 triggering criteria, whether the UE can further evaluate Rel-16 triggering condition (if configured), and performs Rel-16 RRM relaxation accordingly (see below red “?”)?


Figure 2 Association between Rel-16 and Rel-17 mechanisms
In our understanding, the difference between Rel-16 and Rel-17 mechanisms is that, for Rel-17 Redcap, only “stationary” devices are taken into consideration, so people can consider more aggressive methods to further reduce UE’s power consumption. To achieve this, the triggering condition for Redcap will be stricter than Rel-16 configuration (e.g. with smaller threshold for low-mobility criteria).
Observation 2:  Basically, the triggering condition configured for Redcap UE will be stricter than Rel-16 RRM relaxation, and the measurement relaxing methods defined for Redcap UEs will be more aggressive than non-Redcap UEs. 
From network perspective, if network has enabled Rel-16 RRM relaxation function in a cell, it implies potential performance impact caused by RRM relaxation could be acceptable to network. So it seems ok to allow Redcap device to evaluate Rel-16 RRM relaxation mechanism as well. However, this also implies that we exclude the possibility to only enable RRM relaxation function for non-Redcap UEs. In our understanding, this is an undesirable association. Because if network wants to avoid RRM relaxation for Redcap UEs (e.g. sensitive industrial sensors), network has to disable entire Rel-16 RRM mechanism. As a consequence, all non-Redcap UEs can not be benefit from this. 
Observation 3:  Strong correlation between Rel-16 and Rel-17 mechanism would prevent network to only enable RRM relaxation for only non-Redcap UE. In this case, if network wants to disable RRM relaxation for some Redcap device (e.g. sensitive industrial sensors), network has to disable entire Rel-16 RRM relaxation mechanism, which cause much more impact. 
So, for flexibility, we would suggest to let network to control whether Redcap UEs can further evaluate and perform Rel-16 RRM relaxation in case Rel-17 condition is not fulfilled. So network can decide based on e.g. deployment information. 
Proposal 3: When Rel-17 triggering condition is not fulfilled, whether Redcap UE can further evaluate and perform Rel-16 RRM relaxation (if configured) is within network’s control. 
Within this SI/WI, we only need to focus on the discussion on Rel-17 RRM relaxation mechanism for Redcap device. Regarding the triggering condition defined for Redcap UEs, it is clearly stated in SID that only “stationary” devices are considered. Based on previous discussion, this “stationary” includes both “fixed/immobile UEs” and “slightly moving UEs”, at all, they should at least fulfill “low mobility” property. So compare to Rel-16 configurations, we think it is sufficient to only consider following two cases for Redcap:
· [bookmark: _GoBack]Case 1: only “low mobility” criterion is configured; (i.e. irrespective of UE’s location)
· Case 2: both “low mobility” and “not-at-cell-edge” criteria are configured (i.e. differentiate “UEs at cell center” and “UEs at cell edge”)
Proposal 4: For triggering condition of pure Rel-17 Redcap RRM relaxation, to only consider the following two cases:
· Case 1: only “low mobility” criterion is configured;
· Case 2: both “low mobility” and “not-at-cell-edge” criteria are configured
Then the whole framework of RRM relaxation is illustrated in below figure:

Figure 3 Framework of RRM relaxation for Rel-16 and Rel-17 inter-operability
Proposal 5: Take Figure 3 as a baseline for the framework of inter-operability between Rel-16 and Rel-17 RRM relaxation mechanism. 

3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  For Rel-16 RRM relaxation, network can configure the following triggering conditions for RRM relaxation:
· Case 1: Only low mobility criteria；
· Case 2: Only not-at-cell-edge criteria;
· Case 3: Both low mobility and not-at-cell-edge criterion;
· Case 4: Either low mobility or not-at-cell-edge criteria
Observation 2:  Basically, the triggering condition configured for Redcap UE will be stricter than Rel-16 RRM relaxation, and the measurement relaxing methods defined for Redcap UEs will be more aggressive than non-Redcap UEs. 
Observation 3:  Strong correlation between Rel-16 and Rel-17 mechanism would prevent network to only enable RRM relaxation for only non-Redcap UE. In this case, if network wants to disable RRM relaxation for some Redcap device (e.g. sensitive industrial sensors), network has to disable entire Rel-16 RRM relaxation mechanism, which cause much more impact. 
Proposal 1: For RRC_IDLE/INACTIVE UEs, allow Rel-17 network to enable RRM relaxation for “only Redcap UEs”, or “only non-Redcap UEs” or “both Redcap and non-Redcap UEs”.
Proposal 2: Define independent RRM relaxation mechanism:
· UE performs Rel-17 RRM relaxation when Rel-17 triggering condition is fulfilled; 
· UE performs Rel-16 RRM relaxation when Rel-16 triggering condition is fulfilled.  
Proposal 3: When Rel-17 triggering condition is not fulfilled, whether Redcap UE can further evaluate and perform Rel-16 RRM relaxation (if configured) is within network’s control. 
Proposal 4: For triggering condition of pure Rel-17 Redcap RRM relaxation, to only consider the following two cases:
· Case 1: only “low mobility” criterion is configured;
· Case 2: both “low mobility” and “not-at-cell-edge” criteria are configured
Proposal 5: Take Figure 3 as a baseline for the framework of inter-operability between Rel-16 and Rel-17 RRM relaxation mechanism. 
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