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Introduction
At the last RAN3#113 the case of 4g to 5g was not solved for the non-shared case, as reported in the summary of discussions [2]: 

Non-shared case:
No consensus on whether to agree solution 1 or solution 3
To be continued
The solutions 1 and 3 are described as per RAN3#112 as follows: 

Non-shared case:
Two solutions are left on the table to support direct data forwarding from EPS to 5GS in scenario 4. Comparison and down selection is performed at next meeting.
Solution 1: CU-CP requests one data forwarding address from the CU-UP using the existing signalling. CU-CP feedback the tunnel address to the two E-RABs in Handover Request Ack message to 5GC. With this, the data from the two E-RABs in the source node will be sent to one DRB buffer in the target (ref R3-211957/R3-212545/R3-212356)
Solution 3: Add Data Forwarding from E-UTRAN Request List to the DRB To Setup List in PDU Session Resource To Setup List within Bearer Context Setup Request message and Data Forwarding from E-UTRAN Response List to the DRB Setup List in PDU Session Resource Setup List within Bearer Context Setup Request message (ref R3-211642/R3-211642/R3-211958).
This paper provides our view on the non-shared case and associated CR.

Discussion on the Non-shared case
The main case to be solved, previously called “case 4” is the case where there are more E-RABs at source 4g than DRBs at target 5g.
For example, two E-RABs at source before the 4g to 5g handover and only one DRB at target.
As was explained at last meeting, there is no need for inter-system handover to have the old configuration setup at target i.e. to have two DRBs setup at target. This is now at last recognized and has resulted in the elimination of previous solution 2.

In the remaining solution 1 the target CU CP only asks one forwarding address to CU UP so that the packets of the two E-RABs will be forwarded to the same 5g tunnel endpoint without distinguishing them. 
This is the so-called “Y shape”: two sources forwarding to one target endpoint.

Although this has been allowed in the past, this was always after careful check and appropriate specification by CT4:

The GTP-U protocol supports the possibility for one GTP-U tunnel endpoint to receive packets from multiple remote GTP-U endpoints. This may be used in the following scenarios:
-	Tracking Area Update procedure with Serving GW change and data forwarding as specified in clause 5.3.3.1A of 3GPP TS 23.401 [5], if the above capability is supported by the receiving eNB;
-	Dual connectivity in 5GC as specified in clause 5.11.1 of 3GPP TS 23.501 [28], where the master and secondary NG-RAN may be assigned the same uplink F-TEID of the UPF by the SMF for uplink traffic of the same PDU session; and
-	IPv6 multihoming scenario as specified in clause 5.6.4.3 of 3GPP TS 23.501 [28], where the downlink traffic from multiple PDU Session Anchors of the same PDU session may be assigned the same N9 F-TEID of the branching point UPF by the SMF.

It should be noticed that in the few exceptions granted by CT4 so far, none concerns a situation of data forwarding.
In contrast, in the scenario of tracking Area Update with SGW change, the situation is a TAU triggered by the UE therefore MO signalling and not MO data. As a result of this MO signalling the MME want to change the serving gateway which may lead to transfer at maximum a few buffered packets if any without race conditions.

The present case is totally different.

In the present case, the Y shape (solution 1) would create useless problems. For example, with solution 1 the target CU UP is not aware that if one, two or 3 E-RABs source endpoints are sender. When it receives the first end marker packets for E-RAB1 it will not expect subsequent packets that might arrive from E-RAB2 and will instead immediately start the delivery of fresh NG-U target packets as per TS 38.300 resulting in out of sequence delivery for the forwarded packets of E-RAB2.

TS 38.300 section 9.3.3.2 clearly says:
-	Until a GTP-U end marker packet is received, the target NG-RAN node prioritizes the forwarded packets over the fresh packets for those QoS flows which are involved in the accepted data forwarding.
In contrast solution 3 is clean: CU UP allocates one tunnel endpoint per E-RAB tunnel. In the example above, CU UP is requested to allocate two tunnel endpoints and therefore the CU UP is aware that there are two forwarding tunnels that will generate separate end marker packets.

The one-one mapping is also specified by TS 23.502 section 4.11.1.2.2:
	If direct data forwarding is applied, the NG-RAN includes one assigned TEID/TNL per E-RAB accepted for direct data forwarding.

Since solution 1 creates useless technical problems, requires to involve uselessly CT4 and is not aligned with SA2 TS 23.502 we propose to go for the simple and clean solution 3.

Proposal 1: agree solution 3 for the non-shared case.


Conclusion and Proposal
This paper has compared the remaining solutions for the non -shared case and drawn the following conclusions:

Proposal 1: agree the CR [3] for solution 3 for the non-shared case.


References
[1] RP-172109, Revised Work Item on New Radio (NR) Access Technology, NTT DOCOMO, Inc.
[2] R3-212624, Summary of offline discussion on Direct Data Forwarding over E1 for inter-system 4g to 5g 
[3] R3-214771, Support of Direct Data Forwarding for Inter-system Handover, CR TS 38.463




	- 2 -
