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1
Introduction

RAN3 has received a LS in S2-172864/R3-171425 [1] “on the need for EPS Bearer ID knowledge in NG-RAN for (inter-RAT) inter-system handover”.

The LS [1] quotes the following basic decisions in SA2:

-
Phase 1 will focus on Idle and Connected mode mobility in the 5GS=>EPS direction

-
The UE and the 5GC stores a set of mapped EPS QoS bearers. 

-
Storing of this information would need take place ahead of any inter-system mobility event.

-
The mapped EPS QoS bearers would contain EPS bearer ID, TFTs, EPS QoS parameters.

During discussions it wasn’t clear in SA2 whether such mapped EPS QoS bearers would need to be known within the NG RAN before initiating the inter-system HO.
This paper discusses that question from SA2 and proposes a conclusion.
2
Discussion

Establishment of EPS bearer resources at the target side

In EPS, inter-eNB HO via the EPC works along the following principles:

-
The source eNB triggers the HO procedure by sending the Handover Required message to the MME: 

-
The Handover Required message does not contain any bearer context related information as such, it only contains a per E-RAB indication whether data forwarding is proposed.
-
The MME initiates the per E-RAB bearer context setup at the target eNB. This may also take place in an inter-MME scenarios, where the related signalling takes place between a source and a target MME.

As can be seen from the approach in EPS, for the establishment of E-RABs on the target (EPS) side, from a network point of view, it not necessary to store mapping information at the NG RAN. 
Observation 1 For the establishment of EPS bearer resources at the target (EPS) side no mapping information is necessary at the NG RAN.
Data forwarding and support of lossless handover
Another dimension of the discussion is data forwarding. We assume that data forwarding shall be possible for any QoS flow for which AS resources have been established, irrespective which QoS is associated to it.

Given the main aim to minimise changes on the EPS side, the fact that the 5GC should be held transparent to the mapping of QoS flows to DRBs and the fact that EPS bearers are in fact setup on the CN side, we observe that direct forwarding between the source NG RAN node and an E-UTRAN node is hard to achieve (such conclusions was drawn by SA2 already).

Observation 2 Only indirect data forwarding, i.e. via the 5GC, can be achieved at inter-system HO from the 5GS to the EPS.

Another peculiarity of data forwarding during intra-system HO within the EPS is the question whether, like for e.g. X2 HO, it would be possible to preserve the DL and UL PDCP SN and HFN status by means of transferring this info via the CN to the target node.

Given the QoS flow to DRB mapping at the source NG RAN node, it is also hard to imagine a simple solution requiring minimum changes at the target E-UTRAN that enables a NG RAN side PDCP SN and HFN preservation for the mapped DRBs for the data forwarding phase as it would require on the target E-UTRAN side a double book-keeping just for the forwarded packets and an awareness of the source side QoS flow to DRB mapping.

One can therefore conclude that it is not practical to aim at preservation of PDCP SN and HFN during for inter system HO from 5GS.

Observation 3 It is not practical to aim at preservation of PDP SN and HFN during inter-system HO.

3
Conclusion
Following the considerations in section 2, we can conclude that inter system handover from 5GS to EPS does not require mapping information towards EPS bearers at NG RAN.

It is proposed to liaise this finding to SA2.
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