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Abstract of the contribution: Based on conclusions from last meeting documented in S2-172322 and the analysis in document S2-172281, proposal for changes are provided.

1. Discussion
At SA2#120, the following agreements were made:
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.
Now looking at the various possible configurations that RAN WGs are further evaluating, these are the combination of user plane path for the data can traverse:
[image: ]
Figure 1. Configuration 1, from CN & S-GW perspective all traffic goes via MeNB
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[image: ]Figure 2. CN and SGW perspective, traffic goes via two different IP end points
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Figure 3. CN and SGW does not know whether NR or LTE is being used
As can be seen from above combinations, using existing information the CN cannot know whether NR or LTE being used by the RAN entity and as such cannot determine if LTE or NR has been used for data transfer. So RAN nodes (in this case MeNB and gNB) are the only entities that can accurately reflect the packet count and radio usage for a specific EPS bearer. Having RAN collect the packet count information also makes the solution flexible in terms of different options RAN may choose to apply independently for DC (as illustrated in figures 1-3) without impacting CN.
To minimise impacts to the RAN nodes and simplify handling of the CN nodes, specific key events are chosen when MeNB reports that packet count on specific EPS bearer(s) that have used dual connectivity and number of packets that traversed each radio node. In addition, when NR is handling the PDCP layer then gNB needs to provide the packet count to MeNB via Xx control plane so that MeNB can report that information to the CN (i.e. MME via S1-AP).  RAN2/RAN3 will need to provide the necessary support for this function.
The scenarios/events when the MeNB resets the UE context information or the UE’s EPS bearer is released or the UE moves to another eNB (Handover), the MeNB needs to provide the packet count to MME. 
The following messages via S1-AP has been identified as possible messages to cover some scenarios to successfully transfer the information in the Core Network:
· S1 UE Context Release (TS 23.401 subclauses 5.3.5 (S1 release), 5.5.1.2.2 (S1 based HO where it needs to be clarified that step 19c must be performed after steps 19a/b followed by new Release Access Bearer message to SGW to report NR count))
· ERAB Release Response (TS 36.413, S1-AP)
· ERAB Modification Indication (when tunnel moved between two eNBs (TS 36.413, S1-AP)
· IRAT HO (from EUTRAN to UTRAN) subclause 5.5.2.1.3 (Execution phase), step 11b must be executed first before step 11.
· IRAT HO (from E-UTRAN to GERAN) subclause 5.5.2.3.3 (Execution phase) step 14b must be performed before steps 14 and 14a.
· For X2 HO without S-GW change, MME needs to wait with that S11 GTPv2 Modify Bearer Request until MME has received a volume count from source eNodeB. The existing MBR signaling could then be used to convey the volume count to S-GW. It is TBD which messages (or new one) can be used to cover all cases.
Note that it is RAN3 responsibility to identify/define appropriate X2/Xx messages that will carry the same information from gNB to MeNB.
MeNB and gNB will be configured to know if the packet count information needs to be collected in the PLMN or MME can provide such information via S1-AP. It may be better to have MME provide such information since MME can be configured with EPC support of this transfer.
It is expected that operator will have homogeneous support of DC NR in the core network and as such the information will be transferred from MeNB to MME to SGW in a manner that if the node is not upgraded then the information will be ignored (it is up to stage 3 to determine the most appropriate way to define the parameters). Thus if a MME informs eNB that packet count is needed then MME and SGW both assumed to be supporting the feature. This avoids extra negotiation to determine if each node supports the feature or not.
It needs to be determined if homogeneous RAN deployment can be considered for eNBs such that HO will always be performed where the target eNB also supports DC, if not then solution for X2 HO case as described below need to take that into account.

Solution details:
X2 Handover:
At no S-GW change there is still S11 signaling to move DL S1-U tunnels from source to target eNodeB at X2-HO.
At all X2-HO there is a change of eNB and a need to move DL TEIDs from old to new eNB using S11 GTPv2 Modify Bearer Request (MBR).
At all X2-HO the S1AP-association for the UE between MME and old eNB is released as part of the procedure. MME would need to wait for the release signaling to convey volume reporting to MME before MME send the MBR.
Currently there are no signaling between Source eNB and MME for X2 HO. In order to get the count into MME, there are various options such as update of Path Switch (as associated X2 messages) to get the information from Source to Target eNB (here assumption it works if there is homogeneous deployment of NR DC as well as for USOS cases), create a new message type (may reuse existing message with new type) or to introduce S1 UE Context Release between Source eNB and MME or any other options. This case requires RAN3 input before conclusion.
Proposal is for MME to wait with sending of S11 GTPv2 Modify Bearer Request until MME has received a volume count from source eNodeB. The existing MBR signaling could then be used to convey the volume count to S-GW.
It should not be an issue with a slight delay until tunnels are switched provided that the eNodeBs support data forwarding via X2 during X2-HO. With data forwarding there is no impact on end user data transport from a delay.
It’s not an issue with user data transport from waiting since RAN performs data forwarding via X2.
For S1-Handover and IRAT Handover cases:
IRAT HO case if we use Release (steps 11b) to transfer then we have no way to send to SGW. That is why it requires a signaling order change of performing 11b before 11.
for S1-HO w/o S-GW change add new signaling GTPv2 Release Access Bearer for the purpose to convey volume reporting, add such signaling GTPv2 Release Access Bearer for the purpose to convey volume reporting.
And at a use of S4-SGSN with no change of S-GW, just as for S1-HO w/o S-GW change add new signaling GTPv2 Release Access Bearer for the purpose to convey volume reporting.
SGW notification:
Some messages such as MBR or Delete Session Request are not per EPS bearer and as such need to take care on providing correct information to SGW.
PGW handling
For PGW notification, it is proposed that MME informs PGW about NR access being used as Secondary RAT for a specific PDN connection as indication. This information is not further provided to any other purposes than indicating the use of NR at some point during the lifetime of the PDN connection for that user/UE.

Proposal
We propose to wait one meeting cycle before updating TS 23.401 with a solution as explained above in the Discussion.
Send LS to RAN3 and also SA5-CH to get feedback of assumptions as well as possible solutions in case of X2 from RAN3.
Also a decision needs to be made if PGW should be notified about DC with NR was provided to the user for a PDN connection (which message(s) may be used need to be further investigated, possibly at PDN disconnection procedure).


2. Background to understand the flow steps above:

X2 handover flows:
23.401:


Figure 5.5.1.1.2-1: X2-based handover without Serving GW relocation





Figure 5.5.1.1.3-1: X2-based handover with Serving GW relocation


TS 36.300
[bookmark: _Toc468824879]19.2.2.2.2	S1 UE Context Release Request (eNB triggered)
The S1 UE Context Release Request procedure is initiated for E-UTRAN internal reasons and comprises the following steps: 
-	The eNB sends the S1 UE Context Release Request message to the EPC. 
-	The EPC triggers the EPC initiated UE context release procedure. 
[S1AP] EPC initiated
eNB
EPC
[S1AP] S1 UE Context Release Request
[S1AP] S1 UE Context Release Command 
[S1AP] S1 UE Context Release Complete

Figure 19.2.2.2.2-1: S1 UE Context Release Request procedure (eNB triggered)
and subsequent S1 UE Context Release procedure (EPC triggered)
………………………

[bookmark: _Toc468824646]10.1.2.8.5	MeNB to eNB Change
The MeNB to eNB Change procedure is used to transfer context data from a source MeNB/SeNB to a target eNB.


Figure 10.1.2.8.5-1: MeNB to eNB Change procedure



23.401 
S1-HO


Figure 5.5.1.2.2-1: S1-based handover

IRAT HO:

[bookmark: _Toc475610656]5.5.2.1.3	Execution phase


Figure 5.5.2.1.3-1: E-UTRAN to UTRAN Iu mode Inter RAT HO, execution phase


Figure 5.3.5-1: S1 Release Procedure
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