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1 Introduction
This contribution tries to analyse the issue discussed in R3-194393 and provide our views accordingly.
2 Discussion
For handover from 4G to 5G, 3 observations are listed and our view for each of the observation is as below:
 [Observation-1] In the 4g to 5g direction, the AMF cannot just do “relay” of the new E-RAB Handover Request Acknowledge List in NGAP Handover Request Ack message because epsBearerSetup(s) IE received from SMF(s) need to be considered when building List of Setup Bearers IE in GTP Forward Relocation Response message. Additional complexity is expected in the AMF to consider the two sources of information. 
For handover from 4G to 5G, the only information needed in the source side is the data forwarding address for the E-RAB which are subjected to performing data forwarding and the E-RAB which failed to be accepted in the target node. In Rel-15, during handover from 4G to 5G, AMF get the information from multiple SMFs and then construct the bearer context related IE i.e. List of Set-up RABs and include it in the Forward Relocation Response message. In the bearer context i.e. List of Set-up RABs, it only includes the RAB which is accepted by the target NG-RAN node together with the data forwarding address if available. So, if the AMF could get all the information from target NG-RAN node, it could send Forward Relocation Response message to MME before it send SM context update to multiple SMFs which is used to inform SMF of the DL TNL address of each PDU session. This could decrease the handover preparation time duration.
Figure 1 give an example, after AMF receive Handover Request ACK message, it just construct the List of Set-up RABs and sends Forwarding Relocation Response message to MME. It does not need to wait for the completeness of SM context update since the procedure is only used to inform SMF of the DL Tunnel ID in NG-RAN node.


                                    Figure1: Behaviour of AMF after receiving Handover Request ACK
Observation 1: The current solution in RAN3 could enable AMF to send Forwarding Relocation Response message as soon as it receive Handover Request ACK message without waiting for the completeness of SM context update with SMF. It would reduce the whole handover preparation time.
[bookmark: OLE_LINK3]Although the procedure in Figure 1 is technical feasible, it depends on the discussion of SA2 whether such optimization could be done for 4G to 5G handover. If SA2 agreed on that, the CR agreed in last RAN3 meeting needs a small update i.e. the DL Forwarding UP TNL Information IE in E-RAB Handover Request Acknowledge List should be Optional. 
Observation 2: If the benefit in observation 1 is confirmed, the CR agreed in last RAN3 meeting needs a small update i.e. the DL Forwarding UP TNL Information IE in E-RAB Handover Request Acknowledge List should be Optional.
[Observation-2] In the 4g to 5g direction, the SMF indicates Direct Forwarding Path Available, but the SMF  is not aware if direct data forwarding info is actually available, thus not able to fallback to other solution if necessary.
The SMF inform the target NG-RAN node that direct data forwarding is available. If the target node could not support direct data forwarding, it would include PDU session level data forwarding address in SM container and then SMF would allocation CN tunnel. On the other hand, if there is no PDU session level tunnel included in SM container, it means either no data forwarding is performed or direct data forwarding would be adopted which SMF does not need to be involved.
Observation 3: The SMF could know that indirect data forwarding is adopted in the target node if PDU session level data forwarding tunnel is included in the SM container.
[Observation-3] In the 4g to 5g direction, it is not possible to save any signalling between the AMF and the SMF.
It is true that in 4G to 5G handover, it is not possible to save any signalling between AMF and SMF.However,as analysed in observation 1,the whole handover preparation time could be reduced.
Observation 4: It is true that no signalling would be saved for 4g to 5g handover. However, it is possible that the whole handover preparation time could be reduced and therefore may reduce inter-system handover failure rate.

For Handover from 5G to 4G, the following 2 observations from are as below:
    [Observation-4] In the 5g to 4g direction, the source AMF does not just do “relay”, instead, the AMF will need to decode the List of Setup Bearers IE in GTP message Forwarding Relocation Response and encode it into the new E-RAB Handover Command List IE in ASN.1 format.
Agree with above observation.
[Observation-5] In the 5g to 4g direction, the source AMF contacting the SMF could be avoided if the principle of SM/MM separation is compromised. 
In fact, in Rel-15, AMF already support the decoding of List of Setup Bearers IE in GTP message Forwarding Relocation Response. AMF needs to drive the E-RAB ID included in List of Setup Bearers IE and do the mapping between E-RAB ID and PDU session ID,then send the bearer context to the corresponding SMF.
What more, since SA2/CT4 have decided that AMF only needs to contact SMF when indirect data forwarding is performed, AMF also have to check whether data forwarding is performed for each E-RAB and AMF could get this information  only by decoding List of Setup Bearers IE in GTP message Forwarding Relocation Response.
So, currently, even in Rel-15, we think AMF already support the function of decoding the List of Setup Bearers IE in GTP message Forwarding Relocation Response.
Another point which is discuss in [2], for inter-AMF handover, CT4 even specified that AMF could generate a SMF container,  i.e. Handover Preparation Unsuccessful Transfer IE which completely breaks the principle that SM container should be transparent to AMF.
Observation 5: In Rel-15, AMF already support the function of decoding the List of Setup Bearers IE in GTP message Forwarding Relocation Response during 5G to 4G handover procedure. Also, for inter-AMF handover, in the current SA2/CT4 spec, it even allows the AMF to generate a SM container.
Based on the observations above, we have the following proposal:
Proposal: Since SA2 has discussed the issue last meeting without conclusion and agreed to further discuss in next SA2 meeting, we think it is better for RAN3 to wait for the conclusion in SA2.No matter which group it would be discussed in, we wish the impact to the system perform could be taken into account since inter-system handover between EPS and 5GS may happen frequently.
3	Proposal
Based on the discussion above, we have the following observations:
For handover from 4G to 5G:
Observation 1: The current solution in RAN3 could enable AMF to send Forwarding Relocation Response message as soon as it receive Handover Request ACK message without waiting for the completeness of SM context update with SMF. It would reduce the whole handover preparation time.
Observation 2: If the benefit in observation 1 is confirmed, the CR agreed in last RAN3 meeting needs a small update i.e. the DL Forwarding UP TNL Information IE in E-RAB Handover Request Acknowledge List should be Optional.
Observation 3: The SMF could know that indirect data forwarding is adopted in the target node if PDU session level data forwarding tunnel is included in the SM container.
Observation 4: It is true that no signalling would be saved for 4g to 5g handover. However, it is possible that the whole handover preparation time could be reduced and therefore may reduce inter-system handover failure rate.
For handover from 5G to 4G:
Observation 5: In Rel-15, AMF already support the function of decoding the List of Setup Bearers IE in GTP message Forwarding Relocation Response during 5G to 4G handover procedure. Also, for inter-AMF handover, in the current SA2/CT4 spec, it even allows the AMF to generate a SM container.
Based on the observations above, we have the following proposal:
[bookmark: _GoBack]Proposal: Since SA2 has discussed the issue last meeting without conclusion and agreed to further discuss in next SA2 meeting, we think it is better for RAN3 to wait for the conclusion in SA2.No matter which group it would be discussed in, we wish the impact to the system perform could be taken into account since inter-system handover between EPS and 5GS may happen frequently .
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