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1	Introduction
In RAN4 #103e meeting, the issue of cell selection procedure in Idle mode had discussed[1].
	Background: In current spec. TS38.133, it specifies UE’s behaviour as follow.
If the UE has evaluated Nserv consecutive DRX cycles that the serving cell does not fulfil the cell selection criterion S, the UE shall initiate the measurements of all neighbour cells indicated by the serving cell, regardless of the measurement rules currently limiting UE measurement activities. 
If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information for 10 s, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304.
Issue 1: cell selection initiation timer in FR2
Observation: In NR FR2, considering Rx beam sweeping factor N1, the measurements of all neighbour cells indicated by the serving cell may be longer than 10s depends on configured DRX cycle.
Issue 1-1: RAN4 to further discuss how to extend the timer 10s in FR2:
· Option 1: Permits UE to extend the timer 10s to T = max(10s, K1*N1*M1*DRX cycles), where, N1 is the scaling factor defined in Table 4.2.2.2-1, M1 is the scaling factor defined in section 4.2.2.2.
· Other possible solution is not precluded.
Issue 2: cell selection initiation timer in NR-U
Observation: In NR-U, due to CCA failure, the measurements of all neighbour cells indicated by the serving cell may be longer than 10s.
Issue 2-1: RAN4 to further discuss how to extend the timer 10s in NR-U:
· Option 1: Extend the timer 10s to T = max(10s, M1*( P1s +K1)*DRX cycles).
· P1s is the number of DRX cycles each with at least one SMTC occasion not available during the TPLMN and P1s ≤ P1s,max.
· K1 is FFS.
· P1s,max is FFS 
· Other possible solution is not precluded. 
Issue 2-2: RAN4 to further discuss UE’s behaviour once the P1s exceeds P1s,max
· Option 1: UE will initiate cell selection procedures for the selected PLMN.
· Option 2: If P1s exceeds P1s,max but smaller than Md,max, UE will restart the measurement.
· Other possible solution is not precluded. 


 
In this contribution, we will continue to discuss the remaining open issues on Rel-17 RRM core requirement.
2	Discussion
[bookmark: _Ref77845664]Cell selection in Idle mode eDRX
The spec. specifies that UE shall initiate cell selection procedures for the selected PLMN after 10s if the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information. 

[bookmark: _Ref101132552]In RedCap WI, RAN4 had agreed to introduce the N1 for eDRX in NR FR2. The timer is T=MAX(10 s, N1 * eDRX_IDLE cycle) if eDRX_IDLE cycle less than 20.48s. Although UE needs to search intra-frequency, inter-frequency and inter-RAT information, the total extended duration is one eDRX_IDLE cycle other than Kcarrier* eDRX_IDLE cycle which implies UE shall speed up the measurement in this scenario other than following the normal Idle mode measurement requirement.
	If the UE in RRC_IDLE has not found any new suitable cell based on searches and measurements using the intra-frequency, inter-frequency and inter-RAT information indicated in the system information during the time T, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS 38.304 [1], where 
-	T= 10 s if the UE is not configured with eDRX_IDLE cycle, or 
-	T= MAX (10 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle in FR1, or
-	T= MAX (10 s, N1* eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle less than 20.48s in FR2, 
-	Otherwise, T= MAX (10 s, one eDRX_IDLE cycle) if the UE is configured with eDRX_IDLE cycle no less than 20.48 s in FR2



[bookmark: _Ref110376696]Observation 1: If the UE is configured with eDRX_IDLE cycle in NR FR2, the search time is update to 
· max(10s, N1*eDRX cycle) when eDRX cycle is less than 20.48s;
· otherwise, max(10s, eDRX cycle) 

Cell selection in Idle mode FR2 
In NR FR1, the timer 10s is enough for the evaluation time similar as LTE. In NR FR2, considering Rx beam sweeping factor N1, the evaluation time Nserv, Tevaluate are much larger than 10s which implies the UE will initiate cell selection for the selected PLMN regardless of UE finishing once serving cell and neighbour cell evaluation in FR2. Thus, the requirement shall be updated to introduce the max function for the timer T= max(10s, M1*N1*K1*DRX cycle), where K1 = 16 if DRX cycle is 0.32s, 8 if DRX cycle is 0.64s, otherwise, K1 = 4. At the same time, some UE vendors think that they can finish the search procedure earlier than the timer. It’s also reasonable to not extend the waiting time for some UEs. Thus, we propose to allow both UE implementations.

Table 1. Nserv and Tevaluate
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv [number of DRX cycles]
	Tevaluate,NR
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	

	0.32
	1
	8
	M1*N1*4
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	M1*N1*4
	5.12 x N1 (8 x N1)

	1.28
	
	4
	N1*2
	6.4 x N1 (5 x N1)

	2.56
	
	3
	N1*2
	7.68 x N1 (3 x N1)



[bookmark: _Ref95404752]Proposal 1: RAN4 to introduce the max function for timer T = max(10s, [K1]*N1*M1*DRX cycles), where N1 is defined in Table 4.2.2.2-1, and K1 is 16 if DRX cycle is 0.32s, 8 if DRX cycle is 0.64s, otherwise, K1 = 4.
· If UE hasn’t found any suitable cell during 10s, UE can extend the search time to T = max(10s, [K1]*N1*M1*DRX cycles). 
Cell selection in NR-U Idle mode
In NR-U, considering LBT failure, the evaluation time Nserv, Tevaluate may be much larger than 10s which implies the UE will initiate cell selection for the selected PLMN regardless of UE finishing once serving cell and neighbour cell evaluation. Thus, the CCA failure parameter shall be further considered for initiating cell selection procedure in NR-U. 
The requirement shall be updated to introduce the max function for the timer T= max(10s, M1* (P1s + K1)*DRX cycle), where P1s is the number of DRX cycles each with at least one SMTC occasion not available during the TPLMN and P1s ≤ P1s,max.

Table 2. Nserv and Tevaluate
	DRX cycle length [s]
	Scaling Factor (N1)
	Nserv,CCA [number of DRX cycles]
	Tevaluate,NR_CCA
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	

	0.32
	1
	8
	M1*4+M1*Ms
	0.32x(16+Me) x M2
{(16+Me)xM2}

	0.64
	
	5
	M1*4+M1*Ms
	0.64x(8+ Me) 
{8+ Me}

	1.28
	
	4
	2+Ms
	1.28x(5+ Me) 
{5+ Me}

	2.56
	
	3
	2+Ms
	2.56x(3+ Me) 
{3+ Me}



[bookmark: _Ref95408405]Proposal 2: RAN4 to introduce the max function for timer T = max(10s, M1*( P1s +K1)*DRX cycles) for NR-U, where 
· K1 is 16 if DRX cycle is 0.32s, 8 if DRX cycle is 0.64s, otherwise, K1 = 4.
· P1s is the number of DRX cycles each with at least one SMTC occasion not available during the TPLMN and P1s ≤ P1s,max.
· P1s,max = 32 if DRX cycle is 0.32s; 16 if DRX cycle is 0.64s, otherwise, P1s,max = 8.
[bookmark: _Ref110376893]Proposal 3: The UE shall initiate cell selection procedures for the selected PLMN if P1s exceeds P1s,max.
3	Summary
In this contribution, we further discuss the remaining issues on RRM Rel-15.
Observation 1: If the UE is configured with eDRX_IDLE cycle in NR FR2, the search time is update to
· max(10s, N1*eDRX cycle) when eDRX cycle is less than 20.48s;
· otherwise, max(10s, eDRX cycle) 
Proposal 1: RAN4 to introduce the max function for timer T = max(10s, [K1]*N1*M1*DRX cycles), where N1 is defined in Table 4.2.2.2-1, and K1 is 16 if DRX cycle is 0.32s, 8 if DRX cycle is 0.64s, otherwise, K1 = 4.
· If UE hasn’t found any suitable cell during 10s, UE can extend the search time to T = max(10s, [K1]*N1*M1*DRX cycles). 
Proposal 2: RAN4 to introduce the max function for timer T = max(10s, M1*( P1s +K1)*DRX cycles) for NR-U, where
· K1 is 16 if DRX cycle is 0.32s, 8 if DRX cycle is 0.64s, otherwise, K1 = 4.
· P1s is the number of DRX cycles each with at least one SMTC occasion not available during the TPLMN and P1s ≤ P1s,max.
· P1s,max = 32 if DRX cycle is 0.32s; 16 if DRX cycle is 0.64s, otherwise, P1s,max = 8.
Proposal 3: The UE shall initiate cell selection procedures for the selected PLMN if P1s exceeds P1s,max.
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