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Introduction

This contribution continues the discussion on the E1 impact for inter-system direct data forwarding. 2 topics are remaining after RAN3#110-e and will be discussed in this contribution:
· PDCP SNs for forwarded PDCP SDUs from 4G to 5G

· E1 impact of direct data forwarding

2
Discussion

2.1
PDCP SNs for forwarded PDCP SDUs from 4G to 5G
During RAN3#109-e, the need for the source MN to signal to the source SN that the PDCP SNs shall not be forwarded to the target NG-RAN node in case of 4G to 5G HO was discussed. The justification highlighted in [1] was the following note, found in TS 36.300:
NOTE:      Any assigned PDCP SNs are not forwarded because of PDCP reset.

During the discussion, it was decided that:

RAN3 will seek a solution to address the problem.

However, the note in stage-2 does not necessarily mean that the source note shall not transfer the PDCP SNs to the target node, but that PDCP is reset and that the target node should not forward it to the UE. But this information might still be useful in the target gNB.
Also, the nodes acting as SNs in EPS might have been deployed some time ago, and might have less processing capacity that the newer NG-RAN nodes. Therefore, the solution proposed in [1] might not be the most efficient one. The burden of removing or discarding the PDCP SNs from the forwarded PDCP packets should be on the target NG-RAN node.
Proposal 1: In case of 4G to 5G HO, the target node is in charge of PDCP SNs reset

But in case the NG-RAN node is a disaggregated gNB, the CU-UP should know that the source node is an eNB in order to process the received packets accordingly and discard the PDCP SNs.
Proposal 2: The target CU-UP should be aware that the Bearer Context Setup procedure is associated to an inter-system HO

This would also solve 2 additional issues:

1. SDAP header configuration

2. Selection of IP addresses if the CU-UP is supporting X2-U and Xn-U
For 1, if SDAP header has been configured by the target CU-CP, the CU-UP needs to understand that it will never receive any SDAP header in the data received from the source eNB, and that it needs to build it. Knowing that the Bearer Context Setup is associated to an inter-system HO would solve this issue.
For 2, let’s imagine that the operator is configuring 2 (or 4 in case of dual-stack) IP addresses in the CU-UP for UP GTP-U tunnels:

· 1 (or 2 in case of dual-stack) for X2-U

· 1 (or 2 in case of dual-stack) for Xn-U

X2-U addresses and Xn-U addresses might not be on the same transport network (e.g. X2-U is deployed on the legacy LTE transport network). In that case, and to communicate with the eNB, the target CU-UP needs to select an X2-U IP address. But it cannot do this if it does not know that the other end of the GTP-U tunnel is an eNB. Knowing that the Bearer Context Setup is associated to an inter-system HO would also solve this issue.
2.2
Inter-system HO 5GS to EPS: E-RAB IDs and multiple forwarding tunnels for a DRB
During RAN3#109-e it was agreed that E-RAB IDs were not needed in the CU-UP. It was therefore decided that only the QoS Flow(s) to tunnel endpoint mapping was needed for the source CU-UP to forward user plane data to the right E-RAB tunnel. The only remaining point was the name of this list. Some companies are proposing to name it “E-UTRAN data forwarding Information” or something similar, but always containing the term E-UTRAN. But this would restrict the usage of the IE, without any valid justification. If possible, our specifications should be as future proof as possible, and restriction should be avoided if there is no clear justification. And maybe this simple mapping could be reused in the future, for other types of HO, or for a different way of doing data forwarding. Therefore, there is no justification to restrict this IE to inter-system HO from 4G to 5G only. 
It is therefore proposed to name this list DL Data Forwarding Information and to add it to the PDU Session Resource To Modify List IE.
Proposal 3: Add a DL Data Forwarding Information IE in the PDU Session Resource To Modify List IE

During last RAN3 meeting, it was also proposed that the target eNB ignore the PDCP SN and the QFI information as this is not needed or understood at the source node. However, it is not possible for the target eNB to know that there is an SDAP header in the forwarded packets. Therefore, it is proposed to insert some explicit signalling informing the CU-UP that the forwarded packets shall not contain PDCP SN and QFI information. A new optional IE in BEARER CONTEXT MODIFICATION REQUEST message should be sufficient.

Also, this IE being related to DL data forwarding, it should be included in the new IE proposed in the previous section (i.e. proposal 3).

Proposal 4: Add a new optional IE in the DL Data Forwarding Information IE to inform the CU-UP that forwarded packets shall not contain PDCP SN and QFI information
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Conclusion
The inter-system direct data forwarding support over E1AP has been discussed and the following proposals have been made :
Proposal 1: In case of 4G to 5G HO, the target node is in charge of PDCP SNs reset
Proposal 2: The target CU-UP should be aware that the Bearer Context Setup procedure is associated to an inter-system HO
Proposal 3: Add a DL Data Forwarding Information IE in the PDU Session Resource To Modify List IE
Proposal 4: Add a new optional IE in the DL Data Forwarding Information IE to inform the CU-UP that forwarded packets shall not contain PDCP SN and QFI information
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