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Abstract: This document discusses the impact to support eDRX in RRC_Inactive for RedCap UEs in 5GC.
1. Introduction
The topic of impacts to 5GC to support eDRX for RedCap UEs in Rel-17 has been discussed in SA2 and CT1 based on the LS from RAN2 (S2-2105241/R2-2104374). Further LS from RAN2#114-e (S2-2105269/R2-2106537) informs that RAN2 has agreed the lower bound of eDRX for RRC_IDLE and RRC_Inactive for RedCap UEs. 
 
In SA2#145-e, the discussion around the support of eDRX >10.24s in CM-CONNECTED with RRC_Inactive state was inconclusive. It was highlighted that support of higher eDRX cycles in RRC_Inactive state will have significant impacts on 5GS and NAS procedures.    
This discussion paper aims to analyze possible extensions to the upper bound of eDRX in CM-CONNECTED with RRC_Inactive state with minimal impact to 5GS.  
2. Discussion
2.1 Supporting longer eDRX cycles in RRC_Inactive
In SA2#145e, the CR presented in S2-2103903 proposed the extension of eDRX in CM-CONNECTED with RRC_Inactive state similar to RRC_IDLE state and up to 10485.76s. However, there were concerns that this would require extensive changes in 5GC to replicate the framework for High Latency communication (as defined in 23.501 Sec 5.31.8) in CM-CONNECTED state. At the same time, it was also acknowledged that RedCap UEs have a different set of requirements than CIoT and there is benefit in 5GS enabling >10.24s eDRX in CM-CONNECTED with RRC_Inactive state. 
The discussion in CT1#130-e, as summarized in the reply LS C1-213966, was also inconclusive on the extension of eDRX for RRC_Inactive up to 10485.76 seconds. The discussion in CT1 highlighted the fact that supporting eDRX with values up to 10485.76s would require extending the NAS Periodic Registration timer up to 3 hours. These changes can lead to issues including bad user experience especially for voice services, AMF overloading due to pending procedures and NAS procedure collisions (collisions between pending DL and UE originated UL procedures). 
In the CT1#130-e discussions, it was also pointed out in discussion paper C1-213537, that under Rel-16 CIoT, maximum NAS retransmission timer is extended up to 255s for NB-N1 mode (255s for 5GMM and 240s for 5GSM timers on network side).    
Given the observations from the discussions in both SA2 and CT1, a compromise approach would be to extend the eDRX in CM-CONNECTED with RRC_Inactive state up to 255 seconds if the NAS procedure timers are chosen for RedCap UE similar to the values in NB-N1. 
This approach would minimize the NAS and system level impacts while delivering a useful long eDRX for RedCap UEs in CM-CONNECTED with RRC_Inactive state. 
Observation 1: Increasing the eDRX in CM-CONNECTED with RRC_Inactive state up to 255 seconds is a meaningful compromise for Rel-17 RedCap UE.  
Proposal 1: it is proposed that SA2 agree on extending the eDRX duration for CM-CONNECTED with RRC_Inactive state up to 255 seconds.   
The longer eDRX period in RRC_Inactive also has an impact on user experience with MT services, especially MMTEL services. Though it is expected that a UE that is registered for MMTEL voice or video services shall not request for longer eDRX in RRC_Inactive state, it would be preferable for networks to establish a restriction on services that are allowed to co-exist with longer eDRX in CM-CONNECTED with RRC_Inactive. For example, network can release IMS registration for a RedCap UE that has requested for a longer eDRX in RRC_Inactive state.  
2.2 RedCap UE Capability Indication  
In this section, we look at whether UE RedCap capability indication is needed in 5GC. 
There is a need for AMF to be aware of UE’s RedCap capability, for example, to decide on the suitable length of eDRX cycles considering UE’s registration status for MMTEL services. 
Observation 2: There is a need for AMF to be aware of UE’s RedCap capability. 
The early RedCap capability indication from UE to NG-RAN in Msg1 is needed for NG-RAN to identify the UE even before radio capability is known from the 5GC. The CR to 23.501 in S2-2103903 proposed that NG-RAN shall provide the indication to AMF in Initial UE message. 
However, a cleaner approach would be to retain the indication in msg1 for use within RACH procedures and define a UE RedCap indication as part of NAS procedures to be stored as part of UE Context.  
Proposal 2: It is proposed that UE RedCap capability is defined as part of NAS procedures to be stored in 5GC. 
3. Conclusion
[bookmark: OLE_LINK5][bookmark: OLE_LINK10]Based on the above discussion, the following are proposed for support of RedCap UEs in Rel-17
Proposal 1: it is proposed that SA2 agree on extending the eDRX duration for CM-CONNECTED with RRC_Inactive state up to 255 seconds.  
Proposal 2: It is proposed that UE RedCap capability is defined as part of NAS procedures to be stored in 5GC. 
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