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1
Introduction

This is a response paper to R3-186615 on “Way Forward for Data forwarding and end marker handling for inter-system HO”.
This response paper was written due to the many wrong technical statements contained in R3-186615.

We are of the opinion, that RAN3 should make technical decisions based on verified technical facts.

The discussion part below quotes all statements from R3-186615 and explains why the statement is wrong.
2
Discussion

OPT1 and OPT2 are two solutions discussed in RAN3#101 meeting in Gothenburg. OPT2 is a compromised solution between solution 1 and solution 3.

Option 3 is a solution on its own, and cannot be compared with OPT1 or OPT2, as it does not foresee to have a PDU Session level data forwarding tunnel created out of a multitude of E-RAB data forwarding tunnels. As we have shown in the past, multiplexing and de-multiplexing data streams into and from per-E-RAB data forwarding tunnels creates unnecessary complexity, as multiplexing and de-multiplexing needs to be controlled by NG-C/N11/N4 interface signaling and processed in the UPF, creating functions like GTP-U-end-marker-handling with QFI headers and data packet processing with QFI header, which would not be necessary, if end-to-end data forwarding tunnels would have been created. 
Each solution works from technical point of view. Among the three solutions, OPT1 and OPT2 are compatible with current SA2 but OPT3 not.

With regards to SA2 specification status for inter-system data forwarding handling, we have repeatedly stated, that SA2 is waiting for input from RAN3. So, specification text in 23.501 and 23.502 for inter-system data forwarding is a stub, hence not completed yet. This argument was and is misleading.
OPT 3 has impacts on NG-RAN compared to OPT1 as discussed in R3-186106 [1].

As we have shown in the past and in papers submitted to RAN3#102 [2], there is no impact on NG-RAN for option 3. Inter-system HO data forwarding works with the set of functions defined for intra-system HO. It is rather the contrary, that options 1 and 2 have impact on NG-RAN, as end-marker handling with QFI header has to be processed. The analysis in [1] is wrong. 
The SDAP layer does QoS flow to DRB mapping based on QFI in the header of the received data packet.  
We assume that this statement tries to state that OPT3 would change NG-RAN behavior as the forwarded data packets do not pass SDAP. But this statement is only true  for DL data stemming from NG-U. In case of data forwarding - speaking of agreed functions: in case of intra-system data forwarding - DRB level data forwarding data is fed directly into PDCP, as the SDAP layer in the source node has already sorted QoS flows into DRBs according to the source node’s QoS flow to DRB mapping. 
The same approach is taken for OPT3, where, in case of 4G->5G HO, the source node’s QoS flow DRB mapping is virtually executed by the target node’s knowledge of the QoS flows mapped to E-RABs. 

For inter-system HO from EPS to 5GS, there is no QFI in the received data packets for option 3. SDAP layer does QoS flow to DRB mapping based on the mapping of E-RAB ID and the PDU session/QoS flow. This will impact SDAP layer to have special handing for the forwarded packets. 

As stated above, as in intra-system HO, SDAP is bypassed by forwarded data transported in the DRB/E-RAB level data forwarding tunnels. There is no impact on SDAP, as SDAP is not affected at all.
In control plane, the target NG-RAN node decides the mapping of QoS flow to DRB when receiving Handover Request message. The target NG-RAN node informs the mapping to the UE. In current mechanism, the NG-RAN node decides the mapping by considering the QoS profile of each QoS flow. For option 3, the NG-RAN node should consider E-RAB ID when deciding QoS flow to DRB mapping. This needs new function in the NG-RAN node when receiving Handover Request message. 
As we show in [2], and as could have understood from the discussion on re-mapping at handover from last meeting (please have a look at the statements introduced in 38.300 by RAN2 in § 9.2.3.2.2 like “NOTE: Lossless delivery when a QoS flow is mapped to a different DRB at handover, requires the old DRB to be configured in the target cell. For in-order delivery in the DL, the target gNB should first transmit the forwarded PDCP SDUs on the old DRB before transmitting new data from 5GCN on the new DRB. In the UL, the target gNB should not deliver data of the QoS flow from the new DRB to 5GCN before receiving the end marker on the old DRB from the UE.” one could have understood already at the last meeting, that in DL, for 4G->5G HO, re-mapping at the target NG-RAN node, different from the mapping configured QoS flow to E-RAB mapping, is possible and works as for intra-system HO. There is no new function needed as compared to intra-system HO.
When the target NG-RAN node receives the forwarded data in E-RAB tunnel, it can’t differentiate data packets of different QoS flows mapped to one E-RAB tunnel. The target transmits all the QoS flows to one DRB. If the forwarded data packets of one QoS flow is mapped to one DRB and the data packets of the same QoS flow received from new NG-U are mapped to the other DRB, out-of-order could happen in DL. One way to avoid could be that the target NG-RAN node waits for all the forwarded flow packets (until the last) to be successfully delivered to the UE, then starting sending new flow packets from NG-U (like DL flow-to-DRB remapping within the same gNB), but this could lead an unnecessary interruption.
As describe for intra-system HO with re-mapping, see the quote from 38.300 above, the target node can continue providing DL packets according to the old mapping to the UE, as it is the NG-RAN that decides DL mapping, RRC configuration of QoS flow to DRB mapping only concerns the UL handling of packets at the UE, DL is completely up to NG-RAN.
And, as a further detail, in-order delivery and packet loss/duplication is not supported for inter-system HO, this is not at all an issue, for any of the options. 
The quoted ”solution” from R3-186615 outlined above is not needed.
For end marker handling, in order to decide for which QoS flow data packets received from new NG-U can be transmitted, NG-RAN needs to check the mapping of E-RAB ID and QFI/PDU Session ID again. This additional handling will increase the delay. 
It is rather the unnecessary introduction of a new way of end-marker handling in options 1 and 2, we should be concerned of, there is no new function necessary in option 3 as compared to the handling at intra-system HO. There is no issue with option 3, as outlined above.
Furthermore, NG-RAN and UPF should support per E-RAB tunnel. 
Not sure, whether this is good or bad, but we suspect this is a disapproving statement for option 3. But as repeatedly stated above, NG-RAN and UPF are used to establish and handle transparent forwarding tunnels and receive forwarded user data “below” SDAP, fed directly into PDCP, or, assuming NG-RAN to be the source node at inter-system handover, to forward PDCP SDUs to the target node. This is exactly the same approach as for intra-system HO.
3
Conclusion and Proposals
We have shown that there is obviously no technical understanding about the various options and statements about option 3, as can be seen with every single statement provided in R3-186615.

We would like to see RAN3 making decisions at least based on correct understanding of the various options.

We of course are of the opinion, that a solution which does not require evoking any additional function in the CN while reusing functions in NG-RAN already defined for intra-system data forwarding is superior to any other solution that rather solves problems stemming from a wrong conceptual approach.
And, by the way, we think, that the fact of having a concept at hand, developed for a certain scenario but also applicable for other scenarios, should be rather seen as an approving sign of the concept’s strength and maturity.
It is therefore proposed to agree on the best solution of all, the concept that enables a single approach for intra-system and inter-system data forwarding, option 3.
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