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Discussion
For Dual Connectivity options in scope for the SA2 WI as well as RAN part includes the following:

-
E-UTRA-NR DC via EPC where the E-UTRA is the master (Option 3/3a/3x in TR 38.801 section 10.1.2).
These options are depicted in TR 38.801 v2.0.0 as follows:

“ Radio Protocol Architecture for the User Plane is defined in Figure 10.1.2.2-1 for Option 3 (split bearer) and Option 3a (SCG bearer). The Radio Protocol Architecture for option 3x (SCG split bearer) is discussed in clause 10.1.2.4. LTE eNB and gNB are assumed to have the role similar to MeNB (Master eNB) and SeNB (Secondary eNB) specified in TS 36.300 [12], respectively. NR PDCP is one of the NR sub-layers to handle SDUs of the S1-U interface into different DRBs according to the QoS information associated with the SDU. 
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Figure 10.1.2.2-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 3/3a

Network interface configurations can be defined in Figure 10.1.2.2-2 and Figure 10.1.2.2-3.
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Figure 10.1.2.2-2: C-Plane connectivity for Option 3/3a/3x
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Figure 10.1.2.2-3: U-Plane connectivity for Option 3/3a/3x
………………………………..
10.1.2.4
SCG split bearer

10.1.2.4.1
General
In order to support SCG split bearer, another deployment option needs to be supported. In option 3x shown in Figure 10.1.2.4.1-1, the solid line shown between LTE eNB and gNB is used for U-plane data transmission terminated at the gNB, i.e. S1-U data from EPC is split at the gNB.
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Figure 10.1.2.4.1-1: Option 3x

In Option 3x, S1-MME is still terminated at LTE eNB while U-plane is split in the gNB as described in Figure 10.1.2.2-1 and Figure 10.1.2.2-2. Radio Protocol Architecture for the User Plane can be defined in Figure 10.1.2.4.1-2 for SCG split bearer. 
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Figure 10.1.2.4.1-2: Radio Protocol Architecture for SCG split bearer in Option 3x   ”
As can be seen from above summary of analysis performed by RAN, the current LTE DC architecture with EPC can be fully reused.
This paper addresses possible requirement from the operator to be able to identify and then may have the possibility to charge for NR.

It is expected that support for NR via DC need to be under RAN control and in order to avoid increased signalling and delays as well as major impacts on the operator’s charging system, it would be best from system and network performance perspective to avoid any changes to the online charging system. It would be quite complex if NR and LTE packet counts would be treated differently for end user charging when using online charging. Both LTE and NR are using licensed spectrum and the S1 & UE control signalling is transported over LTE only. So we can make some simplifications regarding what kind of charging information is needed over EPC.
Proposal 1: It is proposed that for DC with LTE and NR via EPC, the online charging is supported using existing mechanism and no distinction is made based on whether the data was carried over LTE or NR.
In case an operator would like to get more information on how the user/UE was served by LTE and NR, optionally when indicated by MME (the information may be provided by MME during S1 establishment for each UE (i.e. Initial Context set up) or preconfigured in the eNB and applied to all UEs). Then eNB may collect information about the amount of data that was carried over NR vs LTE (details FFS, whether % overall or on per EPS bearer level etc.).  Since EPC is not always aware whether the mode of operation is SCG or split between eNB & N. As such, the eNB can provide the same information to EPC for all combination of cases to simplify the solution and have a single mechanism towards Packet Core.  The information is provided to MME when eNB clears the UE context at context release due to e.g. HO, IDLE or detach or other reasons.  Note that if NR support is controlled by subscription information then MME can activate the eNB function for counting when the UE can use NR. Or the information may be configured locally in the MME to trigger eNB count.
Proposal 2: It is proposed that when required then eNB collects information related to use of NR and amount of traffic traversed using NR for each UE and provide that information to EPC via S1 signalling.

Proposal 3: MME provides this information to SGW so SGW can provide this information to the TAP charging information, which may be used for offline charging as well as inter-operator settlement purposes.
Conclusion
It is proposed that SA2 endorses the following Proposals 1-3 and take them into account when drafting normative CRs accordingly.

Proposal 1: It is proposed that for DC with LTE and NR via EPC, for Release 15 the online charging is supported using existing mechanism and no distinction is made based on whether the data was carried over LTE or NR.

Proposal 2: It is proposed that when required then eNB collects information related to use of NR and amount of traffic traversed using NR for each UE and provide that information to EPC via S1 signalling. Impacts on X(2, x) interfaces are to be addressed with RAN WGs.

Proposal 3: MME provides this information to SGW so SGW can provide this information to the TAP charging information, which may be used for offline charging as well as inter-operator settlement purposes.  Additionally, it will be investigated if the information may be also provided to PGW and in which scenarios.
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