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1
Introduction

We had some discussions in the past about a scenario where inter-system handover from EPS to 5GS is performed – with data forwarding:

-
the source node is an eNB which performs EN-DC with a secondary en-gNB

-
the target node is a gNB, which is implemented as one physical node with the source en-gNB
-
direct data forwarding is performed for SN terminated bearers at the source S-en-gNB and (target gNB terminated) bearers at the target side.

-
the ambition is to design control signalling that enables direct data forwarding within the physical gNB/en-gNB node.
2
Discussion

2.1
Proposed signalling schemes and its impact to the agreed Rel-16 solution
The agreed scheme Rel-16 direct data forwarding from EPS to 5GS works as follows:

-
the source eNB indicates direct data forwarding availability, which is conveyed via the CN(s) to the target NG-RAN node.

-
the target NG-RAN node assigns a TEID/TNL address for each E-RAB accepted for data forwarding (see 38.413 the E-RAB Information List IE within the SMF container Handover Request Acknowledge Transfer IE container) which is conveyed to the source eNB.
Observation 1:
Rel-16 Control signalling for inter-system direct data forwarding at inter-system handover from EPS to 5GS foresees to indicate the target NG-RAN node’s decision by indicating TEID/TNL addresses assigned by the target node to the source node.
[1] and [2] propose to enable efficient use of implementations that combine the source secondary en-gNB and the target gNB in one physical node.

Such implementation could also foresee that in case of disaggregated deployment, the gNB-CU-UPs for each logical node is implemented as one physical node, which is in some way assumed in [2].

The aim is to perform data forwarding within the physical node, if data forwarding is necessary at all.

[1] and [2] propose to not include Forwarding UP TNL information in the HANDOVER REQUEST ACKNOWLEDGE message.
This approach is probably not appropriate. If direct data forwarding shall be performed, the inclusion of E-RAB Information List IE within the SMF container Handover Request Acknowledge Transfer IE container is the agreed (and implemented) scheme based on which the target node communicates to the source node that direct data forwarding was accepted for certain E-RABs. Not including the E-RAB Information List IE would change this scheme, which should be avoided. It also removes any possibility for the target node to communicate to the source node for which E-RABs direct data forwarding has been accepted.

The information provided in the forwarding addresses may contain e.g. local IP addresses or addresses from a special range to cope with the node-internal nature of the forwarding process.
Observation 2:
Proposals in R3-192456 and R3-197144 foresee to not communicated Forwarding UP TNL addresses from the target to the source node, still assuming that direct data forwarding should be performed. This changes the agreed Rel-16 signalling scheme and disables the target node to communicate the E-RABs accepted for data forwarding.

Proposal 3:
Keep the Rel-16 signalling scheme, i.e. include the E-RAB Information List IE within the SMF container Handover Request Acknowledge Transfer IE container also in case of combined en-gNB/gNB implementations.

2.2
Additional information necessary to enable combined en-gNB/gNB implementations to perform (node internal) direct data forwarding
The remaining question is whether additional signalling is necessary to allow combined en-gNB/gNB implementations to perform “node internal” direct data forwarding.

We can assume that implementations may be designed in a distributed way, e.g. the processes that are responsible for handling E-UTRAN interfaces (X2/S1) are performed distantly from the processes responsible for handling NG-RAN interfaces (Xn/NG). Node-internal communication between those processes would be necessary to cope with all possible kinds of implementation. If such node-internal communication is possible by other means, the target side would not need to indicate any additional reference to the source side process.

[2] proposes a scheme which is known from the “MN change w/o SN change” scenario, i.e. to provide a reference from the source side SN Xn/X2 signalling association to the target SN Xn/X2 signalling association. In this specific case, the proposal would be to include within the Source NG-RAN Node to Target NG-RAN Node Transparent Container the sources side X2 signalling association reference. This reference, as we remember, has to be unique within the logical source side node. In contrast to the proposal in [2], it should be a X2 source side reference, not a Xn source side reference.
Proposal 4:
Introduce within the NGAP Source NG-RAN Node to Target NG-RAN Node Transparent Container IE the source side X2 signalling association reference.

3
Conclusion and Proposals
We have discussed the open item on enabling node-internal data forwarding in case of inter-system handover from EPS to 5GS. We observe and propose the following:
Observation 1:
Rel-16 Control signalling for inter-system direct data forwarding at inter-system handover from EPS to 5GS foresees to indicate the target NG-RAN node’s decision by indicating TEID/TNL addresses assigned by the target node to the source node.

Observation 2:
Proposals in R3-192456 and R3-197144 foresee to not communicated Forwarding UP TNL addresses from the target to the source node, still assuming that direct data forwarding should be performed. This changes the agreed Rel-16 signalling scheme and disables the target node to communicate the E-RABs accepted for data forwarding.

Proposal 3:
Keep the Rel-16 signalling scheme, i.e. include the E-RAB Information List IE within the SMF container Handover Request Acknowledge Transfer IE container also in case of combined en-gNB/gNB implementations.

Proposal 4:
Introduce within the NGAP Source NG-RAN Node to Target NG-RAN Node Transparent Container IE the source side X2 signalling association reference.
It is further proposed to agree on the CR provided in [3]
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