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1. Overall Description:

SA2 thanks CT4 for their LS on Small Data Rate Control and APN Rate Control. SA2 would like to provide the following answers to CT4’s questions.
Q1: Why is it required to apply APN rate control to a PDU session in the 5GS?

A1: APN Rate Control and Small Data Rate Control are applied independently of each other, so APN Rate Control does not apply on 5GS PDU session. 
APN Rate Control is shared amongst all the PDN Connections to an APN in EPC, whereas Small Data Rate Control is applied to each PDU Session in 5GC (i.e. there is no sharing of the rate between PDU Sessions). Consequently, SA2 has decided to keep them separate, and APN Rate Control only applies when the UE is connected to EPC and Small Data Rate Control only applies when then UE is connected to 5GC.
Q2: Why and how should the AMF know whether a requested DNN for a PDU session corresponds to "an EPC APN"? (DNN and APN have the same format, see TS 23.003)

A2: The AMF informs P-GW-U+UPF of APN Rate Control Status that applies on the same APN as the DNN of the newly established first PDU session so that in case of possible subsequent mobility back to EPS, the stored APN Rate Control Status can be used. 

If the AMF does not maintain the APN Rate Control Status and provide it back to the P-GW-U+UPF at creation of a new PDU Session that would be mapped to a PDN Connection when interworking occurs which would be subject to APN Rate Control then mobility would allow the UE to send and receive the full amount allowed by APN Rate Control irrespective of the amount already used before EPS -> 5GS -> EPS mobility, i.e. resetting APN Rate Control. 
In order to prevent an unscrupulous UE from bypassing APN Rate Control the AMF determines whether a new PDU Session, if it supports interworking, matches a released PDN Connection in EPC for which APN Rate Control Status is stored, and forwards the APN Rate Control Status to the P-GW-U+UPF via the SMF, therefore the P-GW-U+UPF status remains as if the PDU Session had not been released and re-established. This is a similar to what the MME does “At subsequent establishment of a new first PDN connection for that given APN”, see TS 23.401 clause 4.7.7.3, but applied by the AMF. The APN Rate Control Status is not used as the initial Small Data Rate Control, the Small Data Rate Control Status is for that purpose, if received from the AMF via the SMF. Small Data Rate Control Status and/or APN Rate Control Status (i.e. none, one, or both) maybe provided to the P-GW-U+UPF.
Q3: Is it really necessary to duplicate parameters and functionalities in the 5GS for rate control of packets of a PDU session (other than AMF storing APN rate control status for forth and back mobility between EPC and 5GC)? 

A3: As APN Rate Control and Small Data Rate Control are separate mechanisms and only apply to EPC and 5GC respectively, see answer to Q1. 
Since the APN Rate Control applies per APN and Small Data Rate Control applies per PDU session that is related with DNN + S-NSSAI, it would be non-trivial to maintain only a single set of counters.
Q4:   Shall the AMF store Small Data Rate Control Status information and transfer this information over N26 per (S-NSSAI and DNN) or should other parameters be stored too (e.g. RAT type)?

A4: Small Data Rate Control Status need not be transferred to MME over N26. It is stored by the CN so the UE cannot bypass or reset Small Data Rate Control by releasing and re-establishes a PDU Session. The attached CR clarifies that Small Data Rate Control is not RAT specific. The Small Data Rate Control Status is retrieved from the P-GW-U+UPF and the APN Rate Control or Small Data Rate Control parameters may be provided to the P-GW-U+UPF during interworking, as described in TS 23.502, clause 4.11.
Q5: Has it been considered to signal this information in the SmContextStatusNotify Request (step 11 of Figure 4.3.4.2-1)? Similar considerations also apply to N16.

A5: Small Data Rate Control is reported in Nsmf_PDUSession_ReleaseSMContext response or in Nsmf_PDUSession_SMContextStatusNotify. 
2. Actions:

To CT WG4 group.

ACTION: 
SA WG2 asks CT WG4 group to take the above information into account and align their specifications with the attached CRs.
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