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Abstract of the contribution: Proposes a solution for secondary RAT and data volume reporting for Dual Connectivity based architectures (option 3 variants).
1. Introduction
EPC_DC_NR WID is expected to standardise mechanisms that would allow the indication of secondary RAT type (in this case NR) and data volumes consumed by the UE over the secondary RAT (gNB) to be reported to CN for purposes of accounting, charging etc. 
This paper is studying the options that the data can be collected and reported from RAN to CN. 

2. Background and problem statement
There are 3 variants of the "option 3" architecture family which all use the Dual Connectivity architecture
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Option  3a  (SCG bearer)
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Option  3  (split bearer)
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Option  3x (Split bearer via  SCG bearer)

Non-Standalone LTE anchor,  EPC connected


Figure 1: Architecture "option 3" variants
These variants are documented in detail TR 38.912 [1]. In architecture option 3 (split bearer) as already stated in TS 23.401 clause 4.3.2a it is transparent from CN. Option 3a and 3x are not since some RAN to CN signalling needs to be exchanged the SCG is added or modified. 
In neither of the variants though the "Secondary RAT type" is visible to CN and all the accounting functions that record the UEs RAT see the UE as only connected to the primary RAT which in this case is always E-UTRAN. 

Observation 1: EPC is not aware of the Secondary RAT type that is used by the UE for any of the option 3 architecture variants (3/3a/3x).

This poses a problem when e.g. charging (online or offline, more on that later) could be associated with the RAT type, or customer care queries, data retained for regulatory purposes etc. 

At the same time for any "data volume" collection e.g. in CDRs is not visible whether the data were consumed over the RAT of the secondary cell (in this case NR) since data volume collection happens in CN e.g. PCEF etc.

Observation 2: It is not visible whether the data volume consumption happened over the primary RAT (E-UTRAN) or secondary RAT (NR).

In certain (common) deployment scenarios of 5G NR (e.g. mmWave) it is expected that the radio conditions will change very fast and the addition/removal of secondary RAT (5G NR) will happen very frequently. If this frequent change is associated with direct reporting of the secondary RAT (5G NR) to CN there will be excessive signalling that is not desirable.

Observation 3: Due to frequent changes in the radio environment the "addition/removal" of secondary RAT (5G NR) by the MeNB is expected to happen fast and frequently.

3. Solution for secondary RAT and data volume reporting

Taking into account the above observations it is proposed that given that the S-GW/P-GW already support triggers for addition of new record based on UE’s ULI change and QoS change and is closed based on bearer deactivation, the simplest trigger E-UTRAN to provide this information is when the UE either moves to RRC-IDLE or during handover procedure, and during bearer modification procedures. Particularly for offline charging, this would be enough. 
Proposal 1: E-UTRAN to provide information on "Secondary RAT" and "Data volume" when the UE either moves to RRC-IDLE (S1 release procedure) or during handover procedure, and during bearer modification procedures. Particularly for offline charging, this would be enough. 

The following provides indication on the changes required for these procedures:
1) Reporting in S1 release procedure

Figure 1 shows S1 release procedure (RRC-Connected to RRC-Idle) including two new IEs "Secondary RAT" and “Data volume record”.
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Figure 2: S1 Release Procedure with Secondary RAT and Data Volume record indication

1. The eNB includes "Secondary RAT" and "Data Volume Record" information elements in S1 UE Context Release Request message to S-GW.

2. The S-GW uses the received information to modify the SGW-CDR, and includes the same "Secondary RAT type" and "Data Volume Record" IE in the Release Access Bearers Request message to P-GW. This information is used at the P-GW to modify the PGW-CDR accordingly.

With this change in S1 release also the cases of UE,MME or HSS initiated Detach can be resolved.
2) Reporting of data volume during S1-based Handover 




Figure 3: Handover procedure with Secondary RAT and Data Volume record indication

In Step 2: The eNB includes new IEs: "Secondary RAT", “Data Volume Record” in the Handover Required IE to the Source MME.

-
In Step 19c: The source MME includes a new IEs "Secondary RAT", “Data Volume Record” in the Delete Session Request message.

3) Reporting of data volume during X2-based Handover

In this case, it is the target eNB which reports the handover to the core network. In that case:

-
The Source eNB provides the "Secondary RAT" and "Data Volume Record" to the target eNB during handover procedure

-
The Target eNB forwards the "Secondary RAT" and "Data Volume Record" to MME in Path Switch Request

-
MME forwards the "Secondary RAT" and "Data Volume Record" to source S-GW in Modify Bearer Request.

-
S-GW forwards the "Secondary RAT" and "Data Volume Record to source P-GW in Modify Bearer Request. 

4) Reporting of data volume during bearer modification/deactivation

Whenever a bearer is modified or deactivated, the eNB reports the data volumes, piggybacked in S1-MME signaling to the MME. The MME then forwards this information to S/P-GW.

3. Proposal

It is proposed SA2 to endorse proposal 1.

The authors of this paper will provide CR to TS 23.401. 
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