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Abstract of the contribution: Discuss the remaining editor’s note in the TR and suggests how to resolve this EN in the normative work.
Background
The RAN3 LS informing SA2 that they do not want to make the changes needed to support RAN based approach. This forced SA2 to conclude that only CN based approach to support RRC-Inactive with long eDRX can be specified in rel-18. However, during SA2#152E meeting we discussed that it would be beneficial in some conditions to not use the suspend/resume of the user plane when the UE is released to RRC-Inactive with long eDRX. The result of this discussion was an Editor’s note in the TR.
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This paper aims to discuss these conditions and propose a way forward to reflect this EN in the normative phase.
Discussion
The EN in the conclusion clause relates to both the second bullet and NOTE 1. NOTE 1 describes the consequences if the indication is not sent as described in the second bullet. To handle the EN you have two options; either you describe the triggers when the indication is sent else the RAN node does not send the indication, or you phrase it when the RAN node would/could consider not sending the indication and else the RAN node always sends the indication.
What could be the motivation for not sending the indication to request the CN to handle mobile terminated data?
1) Firstly, to not send the indication means that the network would reduce the internal network signaling and executing handling the reconfigurations. Basically, the network would save resources and power consumption, and this would be the main motivation.
2) Secondly, the RRC Release and Resume procedure would be slightly faster as the user plane does not need to be reconfigured before the procedures are completed.

The above benefits can be appreciated, but there is also a risk involved as NOTE 1 describes. In order for RAN to make the decision it needs to derive in that the risk described in NOTE 1 is infinitesimal or at least very small.
How can the RAN node derive in this? UEs requesting long eDRX are typically uplink data driven and tolerant to high latency DL data delivery in those rare cases of MT triggered data delivery occur. Furthermore, the NG-RAN can be provided with information by the CN, can gather information by itself, and has other information available e.g.:
· The CN provides CN assistance information to NG-RAN e.g during UE Context setup.
· The NG-RAN gather statistics on user data traffic and mobility
· Information on the RNA configuration e.g. the physical size
· Has DL data buffer capability to match the UEs eDRX scheme and projected DL data forwarded over N3
How the RAN node reaches the final decision would be up to implementation.
The following text could be added in the TS 23.501 clause 5.31.7.2.1 ‘Overview’ if agreeable:

Alt1 (with a NOTE):
…
For RAT types that support extended DRX for CM-CONNECTED with RRC Inactive state, the AMF passes the UE's accepted idle mode eDRX cycle length value to NG-RAN. If the UE supports eDRX in RRC inactive, based on its UE radio capabilities, NG-RAN configures the UE with an eDRX cycle in RRC-INACTIVE as specified in TS 38.300 [27] up to the value for the UE's idle mode eDRX cycle as provided by the AMF in "RRC Inactive Assistance Information" as defined in clause 5.3.3.2.5 or up to 10.24 seconds (whichever is lower).
If eDRX cycle is applied in RRC-INACTIVE, the RAN buffers DL packets up to the duration of the eDRX cycle chosen by NG-RAN (i.e. up to 10.24 seconds). The RAN may request CN to handle mobile terminated (MT) communication as specified in clause 5.31.7.2.4 and to apply high latency communication as specified in clause 5.31.8 for UE with long eDRX (i.e. >10.24 seconds) configured for RRC-INACTIVE state.
NOTE X: Based on available information in NG-RAN the NG-RAN may decide to not request the CN to handle MT communication even if the eDRX value is larger than 10.24s. Such decision is based on implementation in NG-RAN.
When the UE has PDU Session associated with emergency services, the UE and AMF follow regular discontinuous reception as defined in clause 5.4.5 and shall not use the extended idle mode DRX. Extended idle mode DRX parameters may be negotiated while the UE has PDU Session associated with emergency services. When the PDU Session associated with emergency services is released, the UE and AMF shall reuse the negotiated extended idle mode DRX parameters in the last Registration Update procedure.
….
Or Alt2 (with normative text):
…
For RAT types that support extended DRX for CM-CONNECTED with RRC Inactive state, the AMF passes the UE's accepted idle mode eDRX cycle length value to NG-RAN. If the UE supports eDRX in RRC inactive, based on its UE radio capabilities, NG-RAN configures the UE with an eDRX cycle in RRC-INACTIVE as specified in TS 38.300 [27] up to the value for the UE's idle mode eDRX cycle as provided by the AMF in "RRC Inactive Assistance Information" as defined in clause 5.3.3.2.5 or up to 10.24 seconds (whichever is lower).
If eDRX cycle is applied in RRC-INACTIVE, the RAN buffers DL packets up to the duration of the eDRX cycle chosen by NG-RAN (i.e. up to 10.24 seconds). The RAN may request CN to handle mobile terminated (MT) communication as specified in clause 5.31.7.2.4 and to apply high latency communication as specified in clause 5.31.8 for UE with long eDRX (i.e. >10.24 seconds) configured for RRC-INACTIVE state.
Based on available information in NG-RAN the NG-RAN may decide to not request the CN to handle MT communication even if the eDRX value is larger than 10.24s. Such decision is based on implementation in NG-RAN.
When the UE has PDU Session associated with emergency services, the UE and AMF follow regular discontinuous reception as defined in clause 5.4.5 and shall not use the extended idle mode DRX. Extended idle mode DRX parameters may be negotiated while the UE has PDU Session associated with emergency services. When the PDU Session associated with emergency services is released, the UE and AMF shall reuse the negotiated extended idle mode DRX parameters in the last Registration Update procedure.
….


Proposal
Capture one of the above alternatives in TS 23.501.
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8 Conclusions

8.1 Conclusions for Key Issue #1: Enabling long eDRX cycle
support in RRC_INACTIVE state

The following aspects are concluded as principles for the normative work:

- Itis agreed to support MT data signalling handling in CN when the UE is unreachable due to long extended
DRX in RRC inactive.

- When the gNB sends an indication to the CN and provides unreachability information (e.g., eDRX values
negotiated between UE and gNB for RRC_INACTIVE state), the CN applies the HLcom functions based on
€NB provided unreachability information (as described in solution <6)

- Ifthe gNB has indicated the UE has eatered RRC_INACTIVE to the CN, the gNB also notifies the CN about the.
REC State transition back to RRC_CONNECTED (as described in solution #6).

Editor's note: Details on possible triggers for gNB to send indication are FFS.

NOTE 1: If the indication of UE transition to RRC_INACTIVE is not sent (or sent after UE has entered
RRC_INACTIVE) by the gNB then until CN receives it the CN cannot apply HLcom functionality and
other NFs will not be aware of the UE reachability, and certain HLcom related services provided o the
AF via NEF would not be available. Downlink data transmitted from the UPF to RAN might be discarded
and not delivered to the UE.

NOTE 2: Further coordination with RAN WGs may be needed during the normative phase.




