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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In their LS to RAN2 [1], RAN4 indicate that simultaneous configuration of R16 not-at-cell-edge (NACE) criterion and R17 stationary criterion (i.e., case #8 highlighted below) is not to be considered by RAN4 for RedCap RRM relaxation for idle/inactive mode, i.e., RedCap UE’s behaviors for case #8 are unspecified and RedCap UE is not required to monitor case #8. RAN4 also indicate a TBD status for case #9, which involves simultaneous configuration of R16 low mobility criterion, R16 NACE criterion, and R17 stationary criterion.  
	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
	[TBD]

	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



In their contributions [2-6] submitted to, and e-mail discussions [7-8] taken place in, RAN4, many companies cited the following RAN2 agreement, highlighted with green and conveyed to RAN4 in LS [9], as the reason for not considering case #8:
	Agreements in RAN2#115-e:
· Do not introduce nor reuse not-at-cell-edge threshold for R17 RRC_CONNECTED UEs.
· Do not introduce beam change based criterion in Rel-17.
· The network provides the configuration of stationarity criterion to the UE via dedicated signalling (e.g. RRCReconfiguration message) in RRC_CONNECTED.
· Introduce separate Rel-17 not-at-cell-edge threshold, and the new threshold is only associated with Rel-17 stationary criterion (if configured). If configured with a not-at-cell-edge criterion, the R17 stationary criterion can only be configured together with the R17 not-at-cell-edge criterion, not with the R16 one.



However, considering that a network may need to support both R16 and R17 UEs in idle/inactive mode, simultaneous configuration of R16 NACE criterion and R17 stationary criterion in a cell is a valid configuration from the network’s PoV, e.g., R16 NACE criterion being configured for R16 UEs and R17 stationary criterion being configured for R17 RedCap UEs. Under this scenario, if RedCap UE’s behaviors are unspecified for case #8 and RedCap UEs are not required to monitor case #8, it is possible that R17 RedCap UE may miss the chance to perform any RRM relaxation when the UE actually fulfills one or both of R16 NACE criterion and R17 stationary criterion.
In this contribution, we discuss this issue and propose that RAN2 send an LS to RAN4 to clarify RAN2’s agreements and to request RAN4 to consider supporting cases #8 and #9 in their spec.
Discussions 
The independence of Rel-16 NACE criterion from Rel-17 stationary criterion and Rel-17 NACE criterion
The text below, extracted from the running CR to TS 38.331 for RedCap WI [10], describes the content of SIB2 IE that is relevant to this discussion. As shown below, Rel-17 stationary criterion is configured by stationaryMobilityEvaluation-r17 IE in relaxedMeasurement-r17 IE and Rel-17 not-at-cell-edge (NACE) criterion is configured by cellEdgeEvaluation-r17 IE in relaxedMeasurement-r17 IE, while Rel-16 NACE criterion is configured by legacy cellEdgeEvaluation-r16 IE in relaxedMeasurement-r16 IE. 
    relaxedMeasurement-r16              SEQUENCE {
        lowMobilityEvaluation-r16           SEQUENCE {
            s-SearchDeltaP-r16                  ENUMERATED {
                                                    dB3, dB6, dB9, dB12, dB15,
                                                    spare3, spare2, spare1},
            t-SearchDeltaP-r16                  ENUMERATED {
                                                    s5, s10, s20, s30, s60, s120, s180,
                                                    s240, s300, spare7, spare6, spare5,
                                                    spare4, spare3, spare2, spare1}
        }                                                                                   OPTIONAL,       -- Need R
        cellEdgeEvaluation-r16              SEQUENCE {
            s-SearchThresholdP-r16              ReselectionThreshold,
            s-SearchThresholdQ-r16              ReselectionThresholdQ                       OPTIONAL        -- Need R
        }                                                                                   OPTIONAL,       -- Need R
        combineRelaxedMeasCondition-r16     ENUMERATED {true}                               OPTIONAL,       -- Need R
        highPriorityMeasRelax-r16           ENUMERATED {true}                               OPTIONAL        -- Need R
    }                                                                                       OPTIONAL        -- Need R
    ]],
    [[
    relaxedMeasurement-r17              SEQUENCE {
        stationaryMobilityEvaluation-r17.          SEQUENCE {
            s-SearchDeltaP-Stationary-r17.       ENUMERATED {dB3, dB6, dB9, dB12, dB15,
                                                            spare3, spare2, spare1},
            t-SearchDeltaP-Stationary-r17.       ENUMERATED {s5, s10, s20, s30, s60, s120, s180,                                                            s240, s300, spare7, spare6, spare5,
                                                            spare4, spare3, spare2, spare1}
        },
        cellEdgeEvaluationWhileStationary-r17              SEQUENCE {
            s-SearchThresholdP2-r17              ReselectionThreshold,
            s-SearchThresholdQ2-r17              ReselectionThresholdQ                       OPTIONAL        -- Need R
        }                                                                                   OPTIONAL,        -- Need R
        combineRelaxedMeasCondition2-r17         ENUMERATED {true}                         OPTIONAL
    }               OPTIONAL        -- Need R
    ]]
}
    
The presence of the legacy combineRelaxedMeasCondition-r16 IE indicates that the UE needs to fulfil both R16 low mobility criterion and R16 NACE criterion in order to relax, while the presence of the new combineRelaxedMeasCondition2-r17 IE indicates that the RedCap UE needs to fulfil both R17 stationary criterion and R17 NACE criterion in order to relax.    
Therefore, it is clear that R16 NACE criterion and R17 stationary criterion (and as a matter of fact, any R16 RRM relaxation criterion and any R17 RRM relaxation criterion for idle/inactive mode) are totally independent from each other. There is neither requirement nor signalling support to combine R16 NACE criterion with R17 stationary criterion (or as a matter of fact, to combine any R16 RRM relaxation criterion with any R17 RRM relaxation criterion for idle/inactive mode) for a UE to fulfill in order to relax. In the running CR to TS 38.304 for RedCap [11], distinct parameters s-SearchThresholdP/s-SearchThresholdQ (for R16 NACE evaluation) and s-SearchThresholdP2/s-SearchThresholdQ2 (for R17 NACE evaluation) are used in evaluating the respective criteria. In summary, from signalling’s PoV, R16 NACE criterion and R17 stationary criterion (and as a matter of fact, any R16 RRM relaxation criterion and any R17 RRM relaxation criterion for idle/inactive mode) can be configured in a same cell, as independent criteria (i.e., without requiring a UE to fulfill both the R16 and the R17 criteria in order to relax its RRM measurements).
Observation 1: From signalling’s PoV, R16 NACE criterion and R17 stationary criterion (and as a matter of fact, any R16 RRM relaxation criterion and any R17 RRM relaxation criterion for idle/inactive mode) can be configured in a same cell, as independent criteria (i.e., without requiring a UE to fulfill both the R16 and the R17 criteria in order to relax its RRM measurements). 
The relevant agreement reached in RAN2 #115-e and LS to RAN4
Regarding RAN2’s agreement that “If configured with a not-at-cell-edge criterion, the R17 stationary criterion can only be configured together with the R17 not-at-cell-edge criterion, not with the R16 one.”, our recollection of the intention was that R17 stationary criterion, if to be combined with another criterion, can be combined only with the R17 NACE criterion, not with the R16 NACE criterion. The intention was not to preclude the R16 NACE criterion from being configured as an independent criterion when R17 stationary criterion is also configured in a same cell. Unfortunately, the words “configured with”, instead of “combined with”, were used in the RAN2 agreement and the LS to RAN4, leaving the impression that R16 NACE criterion cannot be simultaneously configured with R17 stationary criterion in a cell, even if as independent criteria.
Observation 2: An unfortunate choice of words in the previous RAN2 agreement and LS to RAN4 may have left the impression that R16 NACE criterion cannot be simultaneously configured with R17 stationary criterion in a cell, even if as independent criteria.
The mis-communication has resulted in RAN4 deciding not to consider case #8 and leaving a TBD status for case #9, both of which cases are valid configuration from the network’s and signalling’s PoV. The UE’s behaviors are unspecified and the UEs are not required to monitor case #8. If left uncorrected, it may result in some RedCap UEs being unable to perform any RRM relaxation when the UE actually fulfills one or both of R16 NACE criterion and R17 stationary criterion while camping in a cell configured as in case #8.   
Therefore, we propose that RAN2 send an LS to RAN4 to clarify the following:
· Simultaneous configuration of R16 NACE criterion and R17 stationary criterion for idle/inactive mode is a valid configuration from the network’s PoV, where the network supports RRM relaxation for both R16 and R17 UEs in idle/inactive mode.
· From signalling’s PoV, any R16 RRM relaxation criterion and any R17 RRM relaxation criterion for idle/inactive mode can be configured in a same cell at a same time, as independent criteria (i.e., without requiring a UE to fulfil both the R16 and the R17 criteria in order to relax its RRM measurements).
· If combined with a not-at-cell-edge criterion, the R17 stationary criterion can only be combined with the R17 not-at-cell-edge criterion, not with the R16 one.
Proposal 1: RAN2 send an LS to RAN4 to clarify the following:
· Simultaneous configuration of R16 not-at-cell-edge criterion and R17 stationary criterion for idle/inactive mode is a valid configuration from the network’s PoV, where the network supports RRM relaxation for both R16 and R17 UEs in idle/inactive mode.
· From signalling’s PoV, any R16 RRM relaxation criterion and any R17 RRM relaxation criterion for idle/inactive mode can be configured in a same cell at a same time, as independent criteria (i.e., without requiring a UE to fulfil both the R16 and the R17 criteria in order to relax its RRM measurements).
· If combined with a not-at-cell-edge criterion, the R17 stationary criterion can only be combined with the R17 not-at-cell-edge criterion, not with the R16 one.
We also propose that, in the LS, RAN2 request RAN4 to consider supporting cases #8 and #9.
Proposal 2: In the LS sent, RAN2 also request RAN4 to consider supporting cases #8 and #9.
On this subject, RAN4 may further benefit from the following RAN2 agreement, which was reached during RAN2 meeting #117-e [12] but was not included in the previous LS sent to RAN4 [13]:
Agreements:
…
6. When network configures both R16/R17 relaxation criteria and the UE fulfils both, RAN2 assumes it is up to UE implementation to perform either Rel-16 or Rel-17 relaxation method based on the “allowed” cases RAN4 specifies, unless we receive different view from RAN4
…

Proposal 3: In the LS sent, RAN2 also convey the following agreement to RAN4:
· When network configures both R16/R17 relaxation criteria and the UE fulfils both, RAN2 assumes it is up to UE implementation to perform either Rel-16 or Rel-17 relaxation method based on the “allowed” cases RAN4 specifies, unless we receive different view from RAN4
[bookmark: _Ref129681832]Conclusions
Observation 1: From signalling’s PoV, R16 NACE criterion and R17 stationary criterion (and as a matter of fact, any R16 RRM relaxation criterion and any R17 RRM relaxation criterion for idle/inactive mode) can be configured in a same cell, as independent criteria (i.e., without requiring a UE to fulfill both the R16 and the R17 criteria in order to relax its RRM measurements). 
Observation 2: An unfortunate choice of words in the previous RAN2 agreement and LS to RAN4 may have left the impression that R16 NACE criterion cannot be simultaneously configured with R17 stationary criterion in a cell, even if as independent criteria.
The following is proposed:
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: RAN2 send an LS to RAN4 to clarify the following:
· Simultaneous configuration of R16 not-at-cell-edge criterion and R17 stationary criterion for idle/inactive mode is a valid configuration from the network’s PoV, where the network supports RRM relaxation for both R16 and R17 UEs in idle/inactive mode.
· From signalling’s PoV, any R16 RRM relaxation criterion and any R17 RRM relaxation criterion for idle/inactive mode can be configured in a same cell at a same time, as independent criteria (i.e., without requiring a UE to fulfil both the R16 and the R17 criteria in order to relax its RRM measurements).
· If combined with a not-at-cell-edge criterion, the R17 stationary criterion can only be combined with the R17 not-at-cell-edge criterion, not with the R16 one.
Proposal 2: In the LS sent, RAN2 also request RAN4 to consider supporting cases #8 and #9.
Proposal 3: In the LS sent, RAN2 also convey the following agreement to RAN4:
· When network configures both R16/R17 relaxation criteria and the UE fulfils both, RAN2 assumes it is up to UE implementation to perform either Rel-16 or Rel-17 relaxation method based on the “allowed” cases RAN4 specifies, unless we receive different view from RAN4
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