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1. Introduction
At RAN 92 meeting the revised WI “Support of reduced capability NR devices” [1] was approved. 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 specification work for RRM relaxation was almost completed at RAN4 103 meeting. In this contribution, we provide our further considerations on remaining issues for RRM relaxation.
2. Discussion
At RAN4 103 meeting most issues for RRM relaxation has been completed and we focus on the following remaining issues in this contribution from [2].  
Issue 2-1-1:  Scenario to be considered for Rel-17 RRM relaxation for Redcap UE when both Rel-16 and Rel-17 criteria are configured

	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
	· Option 1: Not allowed(oppo Nokia Apple)

· Option 2: Allowed (xiaomi Huawei MTK Ericsson vivo Qualcomm)

	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


Agreements from 1st round: Case 9 is allowed

Agreements from 2nd round: case 8 is discussed at the next meeting based on RAN2’s input

From the RAN’2 LS [3], it mentioned that:

1. 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 point of view, where the network supports RRM relaxation for both R16 and R17 UEs in idle/inactive mode.

Hence based on RAN2’s conclusion, case 8 should be a valid case and it is allowed. At RAN4 102e meeting rules when relaxation when multiple criteria of Rel-16 and Rel-17 are satisfied has already been agreed and the UE behaviour of scenario 8 could be covered by these rules.
Proposal 1: For RRM relaxation scenarios, case 8 is allowed. For the requirement of scenario 8, UE could follow the requirements when both Rel-17 not-at-cell-edge criteria and Rel-17 stationary criteria are satisfied.
The next question is how to perform RRM relaxation when eDRX is configured. The agreements and open issues from previous RAN4 meeting are copied below:
Issue 2-2-2: Principle on RRM relaxation for eDRX with PTW
Agreement (GTW): 

· Relax RRM requirements for eDRX with PTW 

Agreement (GTW): 

· For eDRX with PTW

· For the single relaxation criterion, if Rel-16/17 relaxed measurement requirements can be applied with eDRX cycles greater than 10.24 seconds (with PTW), the relaxed RRM measurement period for PHY filtering shall not be cross different PTW windows

· Scaling factor is 6

· FFS on the conditions that the scaling factor applies.

· For two relaxation criteria, when the UE has met two relaxation criteria, the UE is allowed to reuse the fixed long measurement period of 4 hours.
· For eDRX without PTW
· For two relaxation criteria, when the UE has met two relaxation criteria, the UE is allowed to reuse the fixed long measurement period of 4 hours.
· Option 2a-1: UE shall meet the requirements where corresponding scaling factor of RRM relaxation applies on top of eDRX requirements when particular RRM criteria is satisfied. (agreed at RAN4 102e meeting) 

The following options are available after 2nd round discussion

· Option 1: Introduce intra-/inter-frequency and inter-RAT E-UTRAN neighbour cell measurement relaxations for eDRX cycles with PTW up to eDRX cycle length of 163.84 s, whereby the UE applies the scaling factor (6) based on measurement occasions across PTWs but does not measure across PTW’s. (Ericsson Nokia)

· Option 2: Based on principle of option 4 (the relaxed RRM measurement period for PHY filtering shall not cross different PTW windows), relax RRM measurement using a scaling factor 6 providing the PTW length is sufficient. (vivo)

· Option 2a: The scaling factor applies only when the relaxed evaluation/measurement time with such scaling factor on one carrier is not greater than single PTW window length. (Apple)

· Option 3: For FR1, do not need a condition. For FR2, option 2a (MTK).

Agreement (2nd round): No consensus on the conditions when the scaling factor 6 applies 
Regarding the conditions when the scaling factor 6 applies, to our understanding there maybe two different understanding on how to implement it. 
Option 1. the scaling factor 6 applies within each PTW, providing the relaxed RRM measurement/evaluation period for PHY filtering shall not cross different PTW windows
Option 2. the scaling factor 6 applies on the number of PTW, i.e., when using scaling factor 6, measurements are implemented on one particular PTW window per 6 PTW windows. Within that particular window, normal (non-relaxed) measurements is used. 
We would like further confirm that it is not necessary to have a new method like option 2 and option 1 should be used. 

The next question is whether an upper bound on eDRX length where scaling factor applies should be defined. To our understanding there is no strong necessity to have this upper bound providing the relaxed RRM measurement/evaluation period for PHY filtering shall not cross different PTW windows. Hence we suggest that “[163.84]” in the corresponding section, for example section 4.2B.2.9.2 of [5] copied below, could be removed.
If the UE is configured with eDRX_IDLE cycle greater than 10.24 s in FR1 and FR2, then the requirements in Table Table 4.2B.2.9.2-5 and Table 4.2B.2.9.2-6 respectively apply provided eDRX cycle is ≤ [163.84] sec and evaluation/measurement time with relaxation on one carrier is not greater than single PTW window length.

On the other hand we agree that the power saving gain is limited when the eDRX length is large. In summary, we have the following proposal:
Proposal 2: UE applies the scaling factor (6) on each PTW window providing the relaxed RRM measurement/evaluation period for PHY filtering shall not cross different PTW windows. The condition “provided eDRX cycle is ≤ [163.84]” could be removed.
Issue 2-2-3: Higher priority inter-frequency measurement Relaxation when only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ

· 
Proposals:

· Option 1: The inter-frequency measurement relaxation could use measurement period of 4 hours, when only Rel-17 stationarity criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. (Apple Xiaomi vivo oppo)
· Option 2a: measurement at least every K*Thigher_priority_search where Thigher_priority_search is described in clause 4.2B.2.7 and, K = 60*2 = 120 regardless of whether 1 Rx or 2 Rx RedCap is configured with eDRX_IDLE cycle or not ()
· Option 2b: when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, RRM relaxation for higher priority frequency could be based on the same methodology used by Rel-16 UE power saving, i.e., based on K4*Thigher_priority_search where K4 = 4*K2 = 240. (vivo)

· Option 3: When only Rel-17 stationary criterion is met and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour.  When both Rel-17 criteria are satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE measures high priority inter-frequency/inter-RAT layers at least every 2 hours. (CMCC)

· Option 4: LS response from RAN2 on the Inter-frequency measurement Relaxation when only Rel-17 stationarity criterion is met shall be captured in RAN4 specification. (Nokia MTK)
· Option 5:  Case 1: only stationary relaxation criterion is fulfilled, For this case, we support option 2b, 3 and 5. Case 2: multiple relaxation criteria are fulfilled, For this approach we support option 3 or fixed period of 4 hours (as agreed for lower/equal priority frequencies). (Ericsson)

· Option 6: There is no specification impact due to measurement on higher priority inter-frequency layers as the same relaxation method applies as for equal and lower priority inter-frequency layers. (Nokia MTK)

· Option 7: The requirement shall be 60s*Nlayer. (the conclusion in RAN2 LS [R2-2203555], i.e., RRM relaxation for higher priority frequency would be performed similar to equal/lower priority frequency, is not aligned with RAN4 R16) (Huawei)
Agreement (2nd round): No consensus

Regarding this issue, in the RAN2’s reply LS it indicates that [4]:
RAN2 concluded there is no need to introduce an indication, similar as highPriorityMeasRelax in Rel-16, to control the RRM relaxation of higher priority frequency. When the criteria are satisfied, e.g. only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, RRM relaxation for higher priority frequency would be performed similar to equal/lower priority frequency. The detailed relaxation methods are up to RAN4. 

At Rel-16, highPriorityMeasRelax is used for “Measurements for UE fulfilling low mobility criterion” or “Measurements for UE fulfilling not-at-cell edge criterion” scenarios for both inter-frequency and inter-RAT measurement. Different RRM requirement relaxations are specified depending on whether this parameter is configured or not. 
At Rel-17, since similar indicator to highPriorityMeasRelax will not be introduced, for the Rel-17 measurements for UE fulfilling stationary criterion (Rel-17 not at cell edge criteria cannot be configured alone), the RRM relaxation for higher priority frequency layers needs be defined without considering this parameter any more. 
In addition RAN2 also indicates that the “RRM relaxation for higher priority frequency would be performed similar to equal/lower priority frequency”, to our understanding the intention here means whether relaxation on measurement will be performed on higher priority frequency layer should be the same as that for the equal/lower priority frequency layer, however it does not mean that the relaxation on the higher priority and equal/low frequency layer should be identical. 
Regarding the relaxation on the higher priority frequency layer, we think the relaxation principles of Rel-16 could be reused and at least the relaxation requirements of Rel-17 should not be tighten compared with that of Rel-16. In Rel-16 the requirements is 1 hour scaled by the number of total higher frequency layers. By using this principle and considering the 1 hour longer relaxation period in Rel-16 is updated to 4 hour in Rel-17, we suggest the high priority frequency layer relaxation for Rel-17 is based on K4*Thigher_priority_search where K4 = 4*60 = 240.
Proposal 3: Regarding higher priority inter-frequency measurement relaxation when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, use option 2b.
3. Conclusion
In this contribution, we provide our initial considerations on RRM measurement relaxation for Redcap and have the following observations and proposals:
Proposal 1: For RRM relaxation scenarios, case 8 is allowed. For the requirement of scenario 8, UE could follow the requirements when both Rel-17 not-at-cell-edge criteria and Rel-17 stationary criteria are satisfied.
Proposal 2: UE applies the scaling factor (6) on each PTW window providing the relaxed RRM measurement/evaluation period for PHY filtering shall not cross different PTW windows. The condition “provided eDRX cycle is ≤ [163.84]” could be removed.
Proposal 3: Regarding higher priority inter-frequency measurement relaxation when only Rel-17 stationarity criterion is satisfied and Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ or both Rel-17 criteria are satisfied, use option 2b.
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1. Overall Description:

RAN4 would like to thank RAN2 for the incoming LS in R2-2206418. 
RAN4 confirms that cases#8 in the previous LS [R2-2204487/R4-2207109] is supported by RAN4, in addition case 9 had already been determined to be supportable in previous LS [R4-2210598].  

Regarding the following question from RAN2, RAN4 concludes the modification in RAN2’s question below is reasonable from RAN4’s point of view.
RAN2 assume to change the “Srxlev” for stationary criterion to “SS-RSRP” in RRC_CONNECTED, pending confirmation by RAN4. Please find the below TP (which has been agreed and will be implemented in TS 38.331) for your reference:

	5.7.4.4
Relaxed measurement criterion for a stationary UE
The relaxed measurement criterion for a stationary UE is met when:

-
(SrxlevSS-RSRP RefStationaryConnected – SS-RSRPSrxlev) < SSearchDeltaP-StationaryConnected,

Where:

-
Srxlev SS-RSRP = current Srxlev value of the PCell current L3 RSRP measurement of the PCell based on SSB (dB).

-
 Srxlev SS-RSRP RefStationaryConnected = reference SS-RSRP Srxlev  value of the PCell cell (dB), set as follows:

-
At the end of RRC reconfiguration procedure as specified in 5.3.5.3, when rrm-MeasRelaxationReportingConfig is included in the RRCReconfiguration message; or

-
If (Srxlev SS-RSRP–Srxlev SS-RSRP RefStationaryConnected) > 0; or

-
If the relaxed measurement criterion has not been met for TSearchDeltaP-StationaryConnected:

-
The UE shall set the value of Srxlev SS-RSRP RefStationaryConnected to the current Srxlev SS-RSRP value of the serving cell.


RAN4 respectfully asks RAN2 to take the above information into account for their future work.  
2. To RAN WG2 group. 

ACTION: 
RAN4 respectfully asks RAN2 to take the above information into account for their future work.  
3. Date of Next TSG-RAN WG4 Meetings:
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