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Introduction
This is the WF to capture all agreements and open issues in [103][215] NR_redcap_RRM_2 email related to eDRX, RRM measurement relaxations and LS reply for Redcap UE discussion at RAN4#103-e meeting.   
Topic #1: Extended DRX enhancements
Sub-topic 1-1 Remaining issues for idle state eDRX requirements 
Issue 1-1-1: FR2 serving cell requirements and cell reselection requirements for Redcap UE with eDRX length  = 20.48s (combine original issue 1-1-1 and 1-2-1)
· Option 1: Define requirements for FR2 for all eDRX configurations including eDRX = 20.48s 
· Option 1a: Define requirements when eDRX = 20.48s, with a note clarification on power consumption efficiency (number of waking up times) under this configuration (eDRX = 20.48 with DRX = 0.32s)
· Option 2: have the requirements based on current design in [] (which has already been done in specs), consider special design on requirements when eDRX = 20.48s and DRX = 0.32s, detailed design are done during maintenance phase.   
Agreement (2nd round discussion): No consensus.

Sub-topic 1-2 Idle state cell reselection eDRX requirements 
Remaining issues are combined into issue 1-1-1
Sub-topic 1-3 eDRX requirements for inactive state
Issue 1-3-1: Inactive state eDRX intra-frequency cell reselection requirements (combine original issue 1-3-1 and 1-3-2) 
· Option 1: Measurement requirements for inactivate state (serving cell, intra/inter frequency) Redcap UE are based on inactive DRX or inactive eDRX when inactive eDRX is configured 
· Option 2: Based on the paging monitoring cycle of T agreed in RAN2 
	IDLE eDRX[s]
	Inactive eDRX[s]
	Outside CN PTW or during CN PTW
	T

	>10.24
	Not configured
	During CN PTW
	Shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer

	>10.24
	Not configured
	Outside CN PTW
	RAN paging cycle.

	>10.24
	≤10.24
	During CN PTW
	Shortest value of default paging cycle and UE specific DRX cycle if configured by upper layer

	>10.24
	≤10.24
	Outside CN PTW
	INACTIVE eDRX cycle



Agreement (from 1st round GTW on inactive state eDRX requirements):
· For serving cell measurement, agree on Option 2
· For inter-frequency and inter-RAT measurement, agree on Option 1.
· FFS whether Option 1 or Option 2 can be agreed for intra-frequency measurement.
Agreement (2nd round discussion): Option 1 is agreed for intra-frequency cell reselection requirements for eDRX inactive state

Issue 1-3-3: Inactive state requirements (serving cell; intra/inter frequency reselection) 
· Option 1 (Huawei)
Table1: Nserv for inactive Redcap UE configured with eDRX_IDLE cycle (Frequency range FR1)
	eDRX_IDLE cycle length [s]
	DRX or eDRX INACTIVE cycle length[s]
	Nserv [number of DRX or eDRX cycles]

	2.56 ≤eDRX_IDLE cycle length ≤10485.76
	0.32
	4

	
	0.64
	4

	
	1.28
	2

	
	2.56
	2

	
	5.12
	2

	
	10.24 
	2


Table 2: Nserv for inactive Redcap UE configured with eDRX_IDLE cycle (Frequency range FR2)
	eDRX_IDLE cycle length [s]
	DRX or eDRX INACTIVE cycle length[s]
	Scaling Factor (N1)
	Nserv [number of DRX or eDRX cycles]

	2.56 ≤eDRX_IDLE cycle length ≤10485.76
	0.32
	8
	4* N1

	
	0.64
	5
	4* N1

	
	1.28
	4
	2* N1

	
	2.56
	3
	2* N1

	
	5.12
	3
	2* N1

	
	10.24 
	3
	2* N1


Table 3: Tdetect, Tmeas and Tevaluate for inactive Redcap UE configured with eDRX_IDLE cycle
	eDRX_IDLE cycle length [s]
	DRX or eDRX INACTIVE cycle length Note1 [s]
	Scaling Factor (N1)
	Tdetect,NR_Inter [s] (number of DRX or eDRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX or eDRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX or eDRX cycles)

	
	
	FR1
	FR2Note1
	
	
	

	2.56 ≤eDRX_IDLE cycle length ≤ 10485.76

	0.32
	1
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	
	0.64
	
	5
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	
	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	
	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	
	5.12
	
	3
	117.76 x N1 (23 x N1)
	5.12 x N1 (1 x N1)
	15.36 x N1 (3 x N1)

	
	10.24
	
	3
	235.52 x N1 (23 x N1)
	10.24 x N1 (1 x N1)
	30.72 x N1 (3 x N1)



Agreement (1st round): Update the table based on agreements at GTW. Directly discuss this issue at CR and no more discussion at 2nd round.
Topic #2: RRM measurement relaxations
Sub-topic 2-1 General aspects for RRM measurement relaxation for Redcap 
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


· Option 1: Case 8 is allowed (Apple QC xiaomi vivo MTK Intel)
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

Issue 2-1-1-1:  Requirements for scenario 9 if scenario 9 is allowed 
· Proposals
· Option 1: UE follows the most relaxed requirements between Rel-16 low mobility and not-at-cell-edge criteria, and Rel-17 stationary criteria (vivo Ericsson)
Agreement (1st round): Option 1 is agreed

Issue 2-1-2 Requirements for transition when UE moves between different R17 states
· Proposals
· Option 1: No need to introduce transition requirements for relaxed measurements for switching between IDLE/INACTIVE and CONNECTED states (Huawei Apple CMCC Xiaomi vivo MTK Intel)
· Option 2a (Nokia): 
· Upon switching from RRC_IDLE/INACTIVE to RRC_CONNECTED state, the UE shall move to non-relaxed measurement mode.
· Upon switching from RRC_CONNECTED to RRC_IDLE/INACTIVE state, the UE shall evaluate the configured relaxation criteria to decide whether to switch to relaxed measurement mode.
· Upon switching from RRC_IDLE to RRC_INACTIVE state or vice versa, the UE shall continue neighbour cell measurements, applying either relaxed measurement mode or non-relaxed measurement mode, as determined prior the change of the RRC state until the next evaluation of the configured relaxation criteria.
· Option 2b(Ericsson):
· when switching from RRC_CONNECTED state to RRC_IDLE/INACTIVE state, the UE shall meet the normal (non-relaxed) requirements upon switching from RRC_CONNECTED state to RRC_INACTIVE/IDLE for a time period T0 where T0=N*DRX DRX cycles. 
· When switching from RRC_IDLE/INACTIVE to RRC_CONNECTED state, the UE shall meet the CONNECTED mode requirements upon entering the CONNECTED mode, i.e. no transition requirements needed.
Agreement (1st round): option 1 is agreed.
Agreement (2nd round): No consensus on the necessity to consider option 2a. 

Sub-topic 2-2 RRM measurement relaxation for Redcap at Idle/Inactive state
Issue 2-2-2: Principle on RRM relaxation for eDRX with PTW
· Proposals
· Option 1: No measurement relaxation when UE is configured with eDRX cycles above 10.24 seconds (Huawei CMCC xiaomi oppo)
· Option 2: 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 3: No need to support “The relaxed RRM measurement period for PHY filtering shall not cross different PTW windows” (Ericsson MTK)
· Option 4: 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 cross different PTW windows (Apple MTK)
· Option 5: The UE is allowed to apply the agreed relaxation factor (6) for eDRX cycle up to [20.48 sec] while the UE does measurement without relaxation within PTW. When the UE has met two relaxation criteria while configured with eDRX cycles ≥ 20.48, the UE is allowed to meet the relaxed measurement requirements which allows the UE to skip the measurement up to 4 hours (Ericsson MTK)
· Option 6:   Based on principle of option 4, relax RRM measurement using a scaling factor 6 providing the PTW length is sufficient; otherwise no relaxation; when both criteria are satisfied, skipping measurement for 4 hours. (vivo)
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.
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 

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

Issue 2-2-4: RRM relaxation triggering indicator combineRelaxedMeasCondition2 
· Proposals
· Option 1:   RAN4 to send reply LS to RAN2 providing the clauses of RRM relaxation 1 and RRM relaxation 2 in TS 38.133, so that this can be incorporated in clause 5.2.4.9.0 of TS 38.304. 
· Option 2:
· 1)  if both criteria are fulfilled, one fixed long measurement period (i.e., 4hours) is used for RRM relaxation.
· 2) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is not configured, measurement delay scaling factor value (i.e., 6) is used for RRM relaxation.
· 3) if stationary criterion is fulfilled but rel-17 not-at-cell-edge is not fulfilled and combineRelaxedMeasCondition2 is configured, no RRM relaxation is allowed

Agreement (1st round): combineRelaxedMeasCondition2 has already taken into account in the endorsed CR. Discuss bullet 3 of option 2 directly in the CR if necessary and no more discussion on this issue at 2nd round.

Sub-topic 2-3 RRM measurement relaxation for Redcap at CONNECTED state
Issue 2-3-1: On RRM relaxation principles for RRC_CONNECTED mode
· Proposals
· Option 1: In RRC Connected mode, RAN4 should define a concrete relaxation method, e.g., in terms of a scaling factor. The scaling factor can either be pre-defined in the spec or can be configured by the network 
Agreement (1st round): Agreement of “Option 3 in (Issue 2-3-1 of R4- 2207105): no relaxation states in CONNECTED mode” is confirmed. No more discussion at 2nd round. 

Issue 2-3-2 On how to evaluate RRM relaxation criteria at RRC_CONNECTED mode
· Proposals
· Option 1: No new UE behaviour/requirements are needed on how to evaluate RRM relaxation criteria at RRC_CONNECTED mode 
· Option 1a: The UE shall evaluate the configured relaxation criteria following the same periodicity as that used for RRM measurement. 
· Option 2: Network configures the RRM relaxation evaluation period together with the relaxation criteria in RRC_Connected state. Evaluation is every Nth DRX cycle, where N is TBD and configurable. The measurement used for evaluating the relaxation criteria in CONNECTED mode shall fulfill the corresponding measurement requirements (delay and accuracy).   
Agreement (1st round): option 1. 

Issue 2-3-3 Whether UE shall report fulfilment of relaxation when performing CGI reading?
· Proposals
· Option 1: The UE may evaluate the relaxation criteria, but shall not report ulfilment of the relaxation criteria if it is performing or configured to perform CGI reading measurements 
· Option 2: Do not discuss the issue related to CGI reading requirement in RAN4 
Agreement (1st round): option 2

Issue 2-3-4 RRM measurement relaxation in SDT
· Proposals
· Option 1: RRM relaxation should not be applied during SDT period in inactive mode (Apple)
· Option 2: RRM relaxation is not excluded for SDT (Ericsson, Nokia, CMCC, MTK)
Agreement (2nd round): No consensus

Topic #3 Others 
Sub-topic 3-1 Reply LS for R2-2204115 on introduction of an offset to transmit CD-SSB and NCD-SSB at different times  
Issue 3-1-1:  On CD-SSB and NCD-SSB(s) transmission time 
· Proposals
· Option 1: It is feasible to configure CD-SSB and NCD-SSB(s) at different times by configuring an offset. 
Agreement (GTW): It’s feasible to configure a time offset between CD-SSB and corresponding NCD-SSB.
Issue 3-1-2: Detail configurations on the offset between CD-SSB and NCD-SSB
· Proposals: 
· Option 1 (vivo Nokia): Configuration of time offset should guarantee that NCD-SSB and CD-SSB could be covered by same or different gap(s) if measurements on both NCD-SSB and CD-SSB need gaps; Configuring time offset for NCD-SSB may provide flexibility for NW deployment.
· Option 2 (Nokia): Introduce signalling for indicating a timing offset between CD-SSB and NCD-SSB for serving cell and each configured neighbour cell; The timing offset between CD-SSB and NCD-SSB should be configurable in number of half frames to ensure the QCL’ed condition. The default timing offset, if applied, is one half frame
· Option 3 (Ericsson Nokia):
· The time offset between two SSBs should be larger than the proximity 5ms considering the RF switching time is 0.5ms for MG.   
· The time offset between two SSBs should at least guarantee no SSB is partially overlapping with MG, such as based on the multiples of 10ms.
· The time offset between two SSBs should be configured as the MGRP of MG to guarantee the possibility of the SSBs to be measured are fully overlapping within MG. 
· Option 4 (Huawei Apple CMCC MTK): The offset configuration is left to network
Agreement (2nd round): Option 4 is agreed

Issue 3-1-3: Solutions when the SSB frequency layer which is fully-partially overlapping with the MG
· Proposals: 
· Option 1 (Ericsson Nokia):
· if it’s an inter-frequency layer, its measurement would be dropped.
· if it’s an intra-frequency layer, the measurement should be performed within gap and the total interruption length equals 2*RF switching time+2*SMTC duration.
· Option 2 Not necessary to consider solutions for fully-partially case (Huawei Apple CMCC MTK)
Agreement (2nd round): No consensus

Issue 3-1-4: Configuration on the offset and periodicity of NCD-SSB 
· Proposals: 
· Option 1: The periodicity of the NCD-SSB transmission is signalled together with the timing offset between CD-SSB and NCD-SSB as part of the NCD-SSB measurement object for serving cell and configured neighbour cells (Nokia)
· Option 2: It is a RAN2’s issue (Ericsson Huawei Apple CMCC vivo MTK Intel)
Agreement (1st round): Option 2 is agreed.

Sub-topic 3-2 Reply LS for R2- 2201760   
Issue 3-2-1: Whether there are impacts on RAN4 specs when performing new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A retransmission based on UE implementation
· Proposals
· Option 1: There is no impact on RAN4 specs when performing new RSRP measurement in a DL BWP associated with CD-SSB before Msg1/A. (Apple CMCC Ericsson MTK Intel)
· Option 2: A RedCap UE in idle/inactive mode is configured with a separate initial BWP associated with no SSB (CD or NCD) for RACH, depending on UE implementation, that RedCap UE may or may not meet Te requirements at section 7.1.2 of TS38.133 before Msg1/A retransmission. (QC vivo)   
· Option 3: UE shall meet Te requirements before Msg1/MsgA retransmission even if a RedCap UE in IDLE/INACTIVE mode is configured with initialDownlinkBWP-RedCap associated with no SSB (CD or NCD) for RACH. (Nokia Ericsson)
[bookmark: _GoBack]Agreement (2nd round): No consensus
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