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1
Introduction

At last RAN3#112-e meeting, how direct data forwarding works for inter-system HO from 4G to 5G in CP-UP separation scenario was discussed. The following agreements were achieved:
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).

Shared SgNB case:
Bearer Context Setup Request message is used from the CU-CP to the CU-UP.
Regarding how to support internal data forwarding in the SgNB, the following two options will be further evaluated at the next meeting:

Alternative 1: Add gNB-CU-UP E1AP ID in Bearer Context Setup Request message

Alternative 2: Add S1 DL UP Transport Layer Information per DRB in Bearer Context Setup Request message.

At last RAN3#113-e meeting, the shared SgNB case was finalised. For Non-shared case, the two solutions are still on the table.
RAN3#113e:

No consensus on whether to agree solution 1 or solution 3 for Non-shared case
The contribution compared the two solutions further. The way forward and the corresponding CR were proposed.
2
Discussion

The solution is targeting to solve the data forwarding issue in the following scenario 4 [5]:
The number of DRBs is the less than the number of E-RABs. For the forwarded data the target NG-RAN node use new mapping decided by target. 

For other scenarios e.g. the number of DRBs is the same as the number of E-RABs, the direct data forwarding from 4G to 5G in CP-UP sepearation works once the intra-system handover is finalized i.e. proposal in R3-215531 [3] for intra-system handover is agreed.
Based on discussion at last meeting, the following two solutions are left on the table:
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).

Solution 1 has no E1 impact. During the discussion at last RAN3#113-e meeting, there is concern above the end marker.
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.

Actually, not only for end marker, but also for normal data packets, out of order delivery could happen in scenario 4 in case of direct data forwarding with Solution 3. This is unavoidable. This is explained already in the figure below [5]:
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Scenario 4
In this scenario 4, the target NG-RAN node needs to put the data packets received over two E-RAB tunnels to the buffer of one DRB. The target NG-RAN node may receive data packets from the two tunnels simultaneously. In this case, how to decide the sequence to putting the data received from the two tunnels to one DRB buffer is not clear. Different vendors may have different implementation as the examples given in the figure. This may leads that the sequence of the data put to the buffer of the DRB is different from which is received from the CN.
Observation 1:  Even with Solution 3, scenario 4 would leads to that the data sequence put to the DRB buffer may be different from the sequence received from the CN. For different vendor gNB, the sequence put to the lower layer may be different for normal data.
So the out of sequence delivery for direct data forwarding is the characteristicof Scenario 4.
Observation 2:  Out of order delivery for direct data forwarding is the characteristicof Scenario 4 

With above analysis, the concern for Solution 1 will be clarified.
Considering only the scenario 4 (multiple E-RABs to a DRB mapping) needs to be considered specificlly, solution 3 seems a little heavy to address this scenario.

Proposal: To agree Solution 1 and the corresponding CR in [4].
2
Summary

This contribution further discussed how to support direct data forwarding for inter-system handover from 4G to 5G in case of CP-UP separation scenario. Based on the analysis, we have the following proposals.
Observation 1:  Even with Solution 3, scenario 4 would leads to that the data sequence put to the DRB buffer may be different from the sequence received from the CN. For different vendor gNB, the sequence put to the lower layer may be different for normal data.

Observation 2:  Out of order delivery for direct data forwarding is the characteristic of Scenario 4 

Proposal: To agree Solution 1 and the corresponding CR in [4].
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