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Abstract: This document discusses the long eDRX value system impact to support the REDCAP.
1. Introduction
RAN2 LS S2-2103769/R2-2104374 requests the support for RedCap UE for NR, the following is stated in the LS:
1) The RAN WID has the following objectives on introduction of extended DRX:
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10.24 s, without using PTW and PH, and with common design (e.g. common set of eDRX values) between RRC Inactive and Idle
· Extended DRX for RRC Inactive and Idle with eDRX cycles up to 10485.76 s; the details of mechanisms and feasibility regarding maximum length of the extended DRX cycles for RRC Inactive and Idle need to be checked by SA2, CT1 and/or RAN4.
· RAN2 to decide which Node(s) configure eDRX in RRC_Idle and RRC_Inactive.

2) The RAN2#113bis-e and has reached the following agreements:
· RAN decides and configures eDRX via RRC for RRC_INACTIVE (FFS on the need and details of coordination with the CN)
· At least for eDRX cycle, the configurations of the eDRX for RRC_IDLE and RRC_INACTIVE can be different (FFS for PTW, e.g. length and starting point, when eDRX cycles are longer than 10.24s)
· RAN2 assumes that CN provides necessary assistance information on eDRX config. for RRC_IDLE to RAN (e.g. reusing eDRX config. defined in “CN Assistance Information for RRC INACTIVE IE” for E-UTRA/5GC).
· eDRX feature, including the related parameters (i.e. PH, PTW. H-SFN) and corresponding paging operation defined for E-UTRA/5GC is used as baseline to enable eDRX >10.24sec for both RRC_IDLE and RRC_INACTIVE in NR/5GC.
2. Discussion
2.1 eDRX cycle for CM-IDLE mode
The eDRX cycle is supported for WB-E-UTRA and NB. The value ranges in the following table are support for IDLE mode.
	5,12 seconds 

	10,24 seconds 

	20,48 seconds

	40,96 seconds

	61,44 seconds 

	81,92 seconds

	102,4 seconds 

	122,88 seconds 

	143,36 seconds 

	163,84 seconds

	327,68 seconds

	655,36 seconds

	1310,72 seconds

	2621,44 seconds

	5242,88 seconds 

	10485,76 seconds 



For UE supports reduced capability accessing NR, it shall also be possible to support the same value ranges for IDLE mode and apply the functionalities deployed for WB-E-UTRAN and NB to handle the long eDRX value.
The handling of eDRX cycle=10.24s for UE supports reduced capability accessing NR will be different from the WB-E-UTRA and NB based on RAN decision above in clause 1, but it is similar to the 5.12s handling which means to apply the normal DRX handling with T value of 5.12 and 10.24.
Observation 1: The support of eDRX value range from 5.12s to 10485.76s in CM-IDLE mode is feasible and eDRX value 10.24s shall be handled the same way as 5.12s. 
Proposal 1: Specify the support of eDRX vaue range as above for CM-IDLE mode and the handling of 5.12s and 10.24s.
2.2 eDRX cycle for CM-CONNECTED mode with RRC Inactive
The eDRX cycle is supported for WB-E-UTRA and NB even for RRC inactive. The value range is up to 10.24s currently.
RAN has studied the introduction of eDRX cycles longer than 10.24 seconds in RRC Inactive, the following is documented in TR 38.875 clause 8.3.2:
RAN2 sees a benefit extending the eDRX cycle in RRC_INACTIVE beyond 10.24 seconds for RedCap UEs for the following reasons:
-	It is very beneficial to have eDRX cycles >10.24 seconds in RRC_INACTIVE to effectively support the use of Rel-17 SDT (small data transmission) e.g. for use cases with periodic uplink data with periodicity > 10.24 seconds. TS 22.104 provides such use cases, e.g. some industrial wireless sensors need to transfer small packets and have strict battery lifetime requirements, while not being sensitive to DL traffic delay.
-	Based on the results in Annex E.1, there is a clear power saving gain vs eDRX in RRC_IDLE at least for eDRX cycles in the range from 10.24 seconds up to couple of minutes, where the UE in eDRX in RRC_INACTIVE additionally benefits from less signaling. Based on these results, lifetime of several years would not be achievable in some cases (e.g. 1-minute inter-arrival time) if only RRC_IDLE can be used, because of the signaling overhead.
-	Signaling reduction is an additional benefit from network point of view – there is need for less RRC signaling.
The potential issues with eDRX extension beyond 10.24 seconds for RRC_INACTIVE are:
-	Impact on CN procedures (e.g. NAS retransmission), thus SA2/CT1 must be consulted on the feasibility.
-	Potential handling of different eDRX cycles > 10.24 seconds and/or PTWs, one for IDLE and the other for INACTIVE.
-	It needs to be studied which node decides and configures the eDRX cycle for RRC_INACTIVE.
For the RAN study, there is clear benefit to support eDRX cycle longer than 10.24s in RRC Inactive state. 

Observation 2: The support of eDRX value longer than 10.24s in RRC Inactive state is beneficial.

SA2 shall provide solutions to facilitate the support the usage of eDRX value long than 10.24s. The main issues to address are, a) how to handle the NAS message transferring and b) how to handle data delivery, in such long eDRX value in RRC Inactive state. 
In Rel-16 SA2 Study on Cellular Internet of Things (CIoT) support and evolution for the 5G System a KI(#3) on High Latency Communication was studied and addressed by introducing support for eDRX in RRC_INACTIVE state. One of the feasible solutions has been introduced and documented in TR 23.724, covering eDRX value longer than 10.24s, see solution #24. This solution follows the principles and re-uses functionalities SA2 later on developed for CM-IDLE, e.g. given CN UE reachability awareness while UE is in RRC Inactive state, NAS message transfer and data delivery functionalities for CM-IDLE mode with eDRX can be re-used with some further enhancements. SA2 can revisit TR 23.724, CIoT study, for potential solution mechanisms.
Proposal 2: Specify that the support of eDRX value in RRC Inactive state longer than 10.24s is feasible and can be the same value ranges as CM-IDLE. Agree that the NAS message transfer and data delivery handling can be further discussed in SA2 with further inputs from RAN group.

3. Conclusion
As the above discussion, SA2 agrees to the following observations and proposals:
Observation 1: The support of eDRX value range from 5.12s to 10485.76s in CM-IDLE mode is feasible and eDRX value 10.24s shall be handled the same way as 5.12s. 
Observation 2: The support of eDRX value longer than 10.24s in RRC Inactive state is beneficial.
Proposal 1: Specify the support of eDRX vaue range as above for CM-IDLE mode and the handling of 5.12s and 10.24s.
Proposal 2: Specify that the support of eDRX value in RRC Inactive mode longer than 10.24s is feasible and can be the same value range as CM-IDLE. Agree that the NAS message transfer and data delivery handling can be further discussed in SA2 with further inputs from RAN group.
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