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Abstract: Discussion on the timing and meaning of any response to RAN for CN MT communication handling.
1. Introduction
In Rel-18 NR_REDCAP_Ph2, the support of a REDCAP UE in RRC Inactive with long eDRX (i.e., longer than 10.24s) is introduced. The basic idea is to let the Core Network (i.e., AMF) be aware of the UE RRC status change and handle the MT communications similar to the handling for UE in CM-IDLE state, including the MT signalling and data. Before moving a UE to RRC Inactive with long eDRX, the gNB can understand whether the AMF supports the CN based MT communication handling capability. However, it’s still unclear what such capability means to the gNB.
2. Discussion
2.1 High Latency Communication 
When receiving the indication from the gNB that the UE has been moved or is to be moved to RRC Inactive with long eDRX, the AMF takes this into account and applies high latency communication functions to handle the MT communication. 
Functions for High latency communication may be used to handle mobile terminated (MT) communication with UEs being unreachable while using power saving functions. "High latency" refers to the initial response time before normal exchange of packets is established. That is, the time it takes before a UE has woken up from its power saving state and responded to an initial downlink packet or signal.
For DL signalling case, the AMF can handle the UE reachability through notification procedures. For example, the AMF notifies the AF/SMSF/SMF that the UE is not reachable and reject the DL NAS message. For the DL data case, the high latency communication is supported by extended buffering of downlink data in the UPF, SMF or NEF when a UE is using power saving functions in CM-IDLE state or in RRC_INACTIVE state. 
Observation#1: The High latency communication function is supported by AMF together with SMF/UPF.
In case of downlink data arrival, the SMF may indicate the support of extended buffering capability to AMF during the Network Triggered Service Request or Connection Resume procedure, and the AMF further provides the maximum wait time to instruct the data buffering at the SMF/UPF side. If the extended buffering capability is not supported, the Core Network cannot buffer DL data for the UE in CM-IDLE for the duration of the eDRX. Even if the extended buffering capability is supported, the DL data may be discarded when the Extended buffer timer expires or the optional DL buffering Suggested Packet Counter is reached. 
Observation#2: The data buffering capability of HLCom depends on SMF/UPF and AMF cannot know the extended buffering capability unless informed by SMF.
Observation#3: The Core Network cannot promise that all the DL data can be buffered in the CN when UE is not reachable. 
Proposal#1: Clarify in SA2 specs that the CN based MT Communication handling capability indicates that the AMF may understand the N2 request and take that into account. It does not mean buffer all data.
2.2 NG-RAN behaviours when it’s supported for AMF
The NG-RAN can get aware of the AMF capability for CN based MT communication handling via the RRC Inactive Assistance information as agreed in S2-2305625. Then the NG-RAN may configure long eDRX cycle for UE in RRC Inactive. Based on the NG-RAN implementation, it may decide to send the N2 message immediately or later to notify AMF that the UE is to be or has been moved to RRC Inactive with long eDRX cycle. However, there is no strict sequential order between sending the N2 message and moving UE into RRC Inactive state. The NG-RAN may send the N2 message to AMF after the UE has been moved to RRC Inactive state and the NG-RAN can do nothing based on the N2 response from the AMF. 
Observation#4: The NG-RAN may send the N2 Message to AMF after the UE has entered into the RRC Inactive with long eDRX cycle.
Observation#5: No benefits can be seen if the AMF indicates the Core Network cannot handle the MT communication when the UE has already entered into the RRC Inactive state with long eDRX cycle.
Proposal#2: The AMF should not provide explicit reply in response to the N2 Message sent from NG-RAN.
2.3 RAN3 design on MT Communication Handling Request 
In R3-231949, RAN3 has agreed that the class-1 type N2 message design is to be used for the MT Communication Handling Request sent by the gNB. When gNB understands the AMF supports the CN based MT communication handling capability, it may configure long eDRX for the UE in RRC Inactive state. 
Then gNB sends the N2 request message together with the indication and the eDRX cycle and the AMF also provides the response, indicating whether the MT Communication Handling Request is accepted or not. If the AMF is not able to activate CN based MT communication handling for the UE configured with long eDRX, it shall provide a failure message to the gNB as a N2 response. 
Observation#6: The AMF indicates whether the DL signalling and data buffering can be handled as a N2 response in RAN3 understanding.
Proposal#3: Send LS to RAN3 to re-consider the design of the MT Communication Handling Request. 
3. Conclusion and proposal(s)
Observation#1: The High latency communication function is supported by AMF together with SMF/UPF.
Observation#2: The data buffering capability of HLCom depends on SMF/UPF and AMF cannot know the extended buffering capability unless informed by SMF.
Observation#3: The Core Network cannot promise that all the DL data can be buffered at the CN side when UE is not reachable. 
Observation#4: The NG-RAN may send the N2 Message to AMF after the UE has entered into the RRC Inactive with long eDRX cycle.
Observation#5: No benefits can be seen if the AMF indicates the Core Network cannot handle the MT communication when the UE has already entered into the RRC Inactive state with long eDRX cycle.
Observation#6: The AMF indicates whether the DL signalling and data buffering can be handled as a N2 response in RAN3 understanding.
Given the observation above, this paper proposes to agree the proposals as listed below.
Proposal#1: Clarify in SA2 specs that the CN based MT Communication handling capability indicates that the AMF may understand the N2 request and take that into account. It does not mean buffer all data.
Proposal#2: The AMF should not provide explicit reply in response to the N2 Message sent from NG-RAN.
Proposal#3: Send LS to RAN3 to re-consider the design of the MT Communication Handling Request. 
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