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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 similar, but they are applied differently. 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). 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: 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 APN Rate Control then it would be possible for an unscrupulous UE to reset APN Rate Control. For example if all the packets for a given APN Rate Control have been used, the UE could move to 5GC, with the PDN Connection(s) being mapped to a PDU Session(s), then request release of the PDU Session(s), which would discard the APN Rate Control Status in the P-GW-U+UPF. The UE could then request new PDU Session(s) and then move to EPC. During the interworking with EPC, the new PDU Session(s) are mapped to PDN Connection(s) and no APN Rate Control Status is available in the P-GW-U+UPF, therefore the initial parameters are applied and the APN Rate Control is reset.
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. 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.
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. 
If during interworking Small Data Rate Control and APN Rate Control were mapped to each other, because of the different scopes to which they apply, the network and UE would have to have a strategy for separating APN Rate Control into Small Data Rate Control when moving to 5GC and combining them when moving to EPC. In order to avoid an unscrupulous UE from gaining additional rates due to the splitting/combing strategies, by using interworking and PDN Connection/PDU Session release and reestablishment, SA2 decided when implementing CIoT in 5GC to keep the mechanisms separate.
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: Only the Small Data Rate Control Status needs to be stored in the AMF. 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. Small Data Rate Control is not RAT specific.

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: The SMF only needs to signal the information if it is comes from the UPF when the PDU Session is released. If the information is then signalled to the AMF later in the procedure then the SMF will need to cache this information until that time. By always providing to the AMF as soon as it is received from the UPF it allows simplified handling in the SMF.

2. Actions:

To CT WG4 group.

ACTION: 
SA WG2 asks CT WG4 group to take the above information into account.
3. Date of Next TSG SA WG2 Meetings:

TSG-SA WG2 Meeting #136
18 – 22 Nov 2019

Reno, NV, USA
TSG-SA WG2 Meeting Ad Hoc
13 – 17 Jan 2020

TBD
