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1. Introduction
[bookmark: Proposal_Pattern_Length]Based on [1], RAN2 discussed the support of extend paging DRX cycle and agreed:
Agreements:
1. RAN2 study eDRX mechanism for both RRC_IDLE and RRC_INACTIVE in this SI. ‎
2. For RRC_INACTIVE, the DRX cycle is extended to 10.24s as baseline. 
Agreements via email - from offline 111:
1. For RRC_IDLE, the DRX cycle is at least extended to 10.24s. FFS on further extension ‎beyond 10.24s.  
2. For RRC_IDLE and/or RRC_INACTIVE, if the NR DRX cycle range is extended beyond 10.24s, the LTE ‎eDRX mechanism beyond 10.24s (e.g., PTW, PH, etc.) is used as baseline when NR eDRX cycle is configured beyond 10.24s. 

FFS:
1. For RRC_IDLE and/or RRC_INACTIVE, FFS on baseline mechanism when the configured NR eDRX cycle is less or equal to 10.24s
In the email discussion 915, maximum DRX cycle for INACTIVE is discussed, but there is no consensus based on companies’ inputs. 
	Q1.3: Do you agree it is desirable to extend the eDRX cycle in RRC_INACTIVE beyond 10.24s for REDCAP Ues?

For eMTC UEs connected to 5GC, eDRX cycles in RRC_INACTIVE are already supported up to 10.24 sec. One reason for not extending this value further is given in [3] (same argument also used in [4]):
“For UE in CM-CONNECTED mode with RRC_INACTIVE, the impacts of eDRX on CN should be considered. The value of eDRX period has impact on NAS signalling transmission in CM-CONNECTED. As specified in 5GS for Rel-15, the smallest NAS retransmission timer is 6s and the maximum retransmission times is 4. To avoid the failure of the procedure, the response from UE in eDRX should be given within 30s after initial transmission. Considering all potential factors, the longest eDRX period without impacting 5GC is set to 10.24s for RRC_INACTIVE eMTC UE in Rel-16”.
On the other hand, several companies showed interest in studying extending the eDRX cycle beyond 10.24s in RRC_INACTIVE [2]. So we check first whether there is interest in RAN2 to extend the eDRX cycle beyond 10.24s in RRC_INACTIVE, and based on the outcome, we could study with CT1 ways to circumvent the above 5GC limitation. For example, we could send them an LS informing about RAN2’s preference.



In this paper, we discuss this issue and share our views. 
1. Discussion
For WB-E-UTRAN connected to 5GC, it is already supported the usage of extended DRX for UEs in RRC_IDLE (with or without suspend indication) up to 44 min. (although NB-IoT is up to 3h) but for UEs in RRC_INATIVE only up to 10.24 sec.
[bookmark: _Toc47306225][bookmark: _Toc47389424][bookmark: _Toc47596557][bookmark: _Toc47596641][bookmark: _Toc47624116][bookmark: _Toc47636762][bookmark: _Toc47641262][bookmark: _Toc47641711][bookmark: _Toc47641762][bookmark: _Toc54101308]For WB-E-UTRAN connected to 5GC, extending DRX cycle feature is supported for UEs in RRC_IDLE (with or without suspend indication) up to 44 min. but for UEs in RRC_INACTIVE only up to 10.24 sec.

If paging DRX cycle was extended above 10.24sec for UEs in RRC_INACTIVE, this would require further discussion.
For NR UEs in RRC_INACTIVE, the CN foreseen impact of eDRX above 10.24sec may be critical. During Rel-16 5G CIoT work, CT1 LS [3] explains their concern that the smallest NAS re-transmission timers associated with mobility management procedures would be impacted if this feature were enabled for UEs in RRC_INACTIVE, as shown in related reference copied below:
“The smallest NAS retransmission specified in 5GS for Rel-15 timer is 6s and it is associated with mobility management procedures at the AMF. For a UE in 5GMM-CONNECTED mode, extending the DRX cycle beyond 6s without extending NAS retransmission timers will lead to an increase in NAS message retransmissions. 
NAS messages are retransmitted 4 times before the procedure is considered to have failed i.e. the total time that elapses between the initial transmission and a procedure failure, for a NAS retransmission timer of 6s, is 30s. For UEs in 5GMM-CONNECTED mode with RRC inactive indication, the impacts of extending DRX are like those highlighted above for the case of 5GMM-CONNECTED mode, however additional delays can be expected due to the need to page the UE to resume the RRC connection and transition to 5GMM-CONNECTED mode. The exact time that is required to page the UE and resume a connection is best determined by RAN2.”
[bookmark: _Toc47306226][bookmark: _Toc47389426][bookmark: _Toc47596559][bookmark: _Toc47596643][bookmark: _Toc47624118][bookmark: _Toc47636764][bookmark: _Toc47641264][bookmark: _Toc47641713][bookmark: _Toc47641764][bookmark: _Toc54101309]For E-UTRA connected to 5GC, extending DRX cycle above 10.24 sec was not desirable for UEs in RRC_INACTIVE due to the foreseen CN impact to the mobility management procedures due to the smallest value of the NAS retransmission timer and the actual number of NAS retransmission done).
To support the DRX cycle above 10.24s, the potential impacts we could see are:
· Impact on CT1/SA2,e.g.  the NAS retransmission timer; The confirmation from CT1/SA2 is needed if RAN2 is willing to extend the DRX cycle for INACTIVE above 10.24s;
· Impact on RAN2:
· How to handle the case if both IDLE DRX cycle >10.24s and RAN paging cycle >10.24s, i.e. how to handle two PTW, PH;
· How to support low latency based on DRX cycle >10.24s for both downlink and uplink;
[bookmark: _Toc54101311][bookmark: _Toc47306229][bookmark: _Toc47353777][bookmark: _Toc47389431][bookmark: _Toc47596562][bookmark: _Toc47596584][bookmark: _Toc47596646][bookmark: _Toc47624122][bookmark: _Toc47636769][bookmark: _Toc47641254][bookmark: _Toc47641717][bookmark: _Toc47641768]The argument from companies who are willing to support DRX cycle >10.24s for INACTIVE is to archive the same power saving result for INACTIVE as IDLE, but enjoy the lower latency in INACTIVE state. However, for downlink packets, to  archive the low latency, the UE has to monitor RAN paging more frequently, and therefore it is impossible to archive low latency if the DRX cycle length is same as IDLE. T have longer battery lifetime, the simple way is to move the UE to IDLE state;
Proposal 1. [bookmark: _Toc54101312][bookmark: _Toc54101330]For UEs in RRC_INACITVE, paging DRX cycle is not extended above 10.24 sec.
Proposal 2. [bookmark: _Toc54101313][bookmark: _Toc54101331][bookmark: _GoBack]If RAN2 is willing to support the DRX cycle above 10.24s for INACTIVE, RAN2 needs to consult CT1/SA2 first.

1. Conclusion
The observations captured are the following:
Observation 1.	For WB-E-UTRAN connected to 5GC, extending DRX cycle feature is supported for UEs in RRC_IDLE (with or without suspend indication) up to 44 min. but for UEs in RRC_INACTIVE only up to 10.24 sec.
Observation 2.	For E-UTRA connected to 5GC, extending DRX cycle above 10.24 sec was not desirable for UEs in RRC_INACTIVE due to the foreseen CN impact to the mobility management procedures due to the smallest value of the NAS retransmission timer and the actual number of NAS retransmission done).
The proposals captured are the following:
Proposal 1.	For UEs in RRC_INACITVE, paging DRX cycle is not extended above 10.24 sec.
Proposal 2.	If RAN2 is willing to support the DRX cycle above 10.24s for INACTIVE, RAN2 needs to consult CT1/SA2 first.
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