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1. Introduction
In last RAN3 meeting, we had a heated discussion on the data forwarding and end marker handling for the inter-RAT handover. The outcome of the offline discussions was summarized as follows [1]:

- Option 1: PDU Session tunnel between UPF and NG-RAN (compatible current SA2)

- Option 1bis: PDU Session tunnel between UPF and NG-RAN (compatible current SA2) 

Nokia interpretation of Samsung Option 1 (solution 2): UPF can operate either on per flow tagging (mode a) or per E-RAB tagging (mode b) depending if it has the DL TFT.

- Option 2: PDU Session tunnel between UPF and NG-RAN (compatible current SA2) 

Possible compromise proposed by Samsung, CATT during offline

- Option 2bis: PDU Session tunnel between UPF and NG-RAN (compatible current SA2) 

Possible Simplification of option 1 (solution 2) proposed by Nokia on monday: UPF always operates in solution 2 mode b (at least in release 15). It is claimed (by further check needed) that this leads to same specification impact i.e. option 2 and option 2bis are equivalent from our 3GPP specification perspective.

- Option 3: Nokia/Ericsson interpretation/proposal of end to end E-RAB tunnels (needs SA2 update)

In this paper, we present our view on these approaches and give the corresponding proposal.
2. Discussion
After several discussion, five options were summarized offline in last meeting [1], the major difference between these options is the procedure of the data forwarding from 5G to 4G. If we compare Option 1(solution 2), Option 1bis, Option 2 and Option 2bis, we can see that Option 1 can be considered as mode a of Option 1bits, Option 2 and Option 2bis can be considered as two variant versions of mode b of Option 1bis [1]. Hence, we focus on the Option 1bis and Option 3 discussion in this paper.
The solution of Option 1bis is as follows
· PDU Session tunnel establishment between UPF and NG-RAN
· From 4G to 5G: UPF operates in either mode a or mode b depending on whether it has TFT. If UPF has TFT, UPF operates in mode a (i.e. Option 1) and insert QFI tag per traffic flow based on TFT, if UPF do not have TFT, it uses same QFI for all traffic flows.
For UPF operation in mode b of Option 1bis, it seems that there are not any advantages compared with Option 3 (no QFI handling), because all traffic flows are marked with same QFI. The same QFI is equal to no QFI for E-RAB data traffics. Meanwhile with inserting QFI tag in traffic flow, the data forwarding latency increases.

For UPF operation in mode a of Option 1bis, it seems that there are advantages brought by differential data flow processing (QFI handling for data flow) compared with Option 3 (no QFI handling). However, the forwarding data is the leftover data in the source eNB(4G) after handover, since UE transmitted and received the previous data per E-RAB tunnel and work well in source serving eNB before handover, we doubt how much gain can be achieved by sending leftover data in PDU session tunnel, meanwhile QFI handling will always introduce the latency of data forwarding, shown as Fig.1.
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Fig.1 the leftover data transmission via PDU tunnel
According to [2], we can observe that the latency of handover is mainly related with the handover execution phase, i.e. the time duration from UE receiving the handover command piggybacked by RRCConnectionReconfiguration message to UE sending RRCConnectionReconfigurationComplete message to confirm the handover. The minimum/typical total delay are 45.5/49.5 ms. In core network, packets can be delayed and queued due to the congestion and transmission over backhaul links. The core network delays vary widely and we shall therefore reduce the core network latency as far as possible.
As mentioned in our last contribution [3], considering at the early stage of 5G network deployment, the coverage of 5G network is poor, the inter-system handover between 4G and 5G may happen frequently, the per-E-RAB forwarding tunnel mechanism can support the direct data forwarding between eNB and NG-RAN which can improve the system handover performance and reduce the handover load of 5GC. Therefore, the per-E-RAB forwarding tunnel mechanism shall be considered.
Proposal: From the angle of inter-RAT handover latency reduction, the per-E-RAB forwarding tunnel mechanism shall be considered.
3. Proposal
In this contribution, we present our view on Option 1bis and Option 3. The proposal is as follows:

Proposal: From the angle of inter-RAT handover latency reduction, the per-E-RAB forwarding tunnel mechanism shall be considered.
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