3GPP TSG-RAN3 Meeting #106
R3-197259
Reno, Nevada, US, 18-22 November 2019
Title: 
(TP for direct data_forwarding BL CR for TS 38.300): Direct data forwarding for inter-system handover
Source: 
Huawei

Agenda item:
31.3.3
Document for:
Discussion
1   Introduction
Last SA2#135 meeting agreed a LS response to the solution of direct data forwarding for inter-system handover as follows [1]. 
	SA2 has analyzed these assumptions and technically endorsed the attached CR. SA2 would like to provide the following feedback:

1) To support the 4G to 5G Handover, SMF support the new Direct Forwarding Path Availability in PDU Session Resource Setup Request Transfer IE in Handover Request message. 

2) In the 5GC, an important design principle is SM and MM separation. AMF handle the MM context, while the SMF handle the SM context. The “AMF relay” and “AMF does not contact the source SMF” means the AMF will handle the SM context and this could break SM/MM separation principle (although one company had a different view on this). Thus SA2 has “technically endorsed” the attached CR to retain MM-SM separation.




The baseline CRs were agreed at last RAN3#104 meeting [2-3]. Then it was further discussed at RAN3#105 and 105bis meeting.  Based on the received LS, RAN3 should revisit the agreed solutions regarding the concerns on the MM and SM separation. 
In this document we intend to further discuss this issue with attached TP. 
2   Discussion
Generally, there are three options on the location of the list of forwarding addresses as follows. 
· Solution 1: RAN3 agreed solution, the list of forwarding addresses are relayed by the AMF directly without the SMF involvement, working similar to no data forwarding case for inter-system handover. 
· Solution 2: SA2 technically endorsed solution. The list of forwarding addresses in the SM container 
· Solution 3: The list of forwarding addresses in the target to the source transparent container. 
Solution 3 was discussed at last RAN3#105bis meeting in [4]. It was commented that this solution may impact the legacy eNB implementation. One impact is that the target eNB may include the list of forwarding addresses in the target to the source transparent container, for 5GS to EPS handover. Hence this solution can be further excluded. 
Proposal 1: Solution 3 is excluded since it has much impact on the legacy eNB for 5GS to EPS handover. 

For solution 1 and solution 2, the basic features and characterises have been analysed in [5]. For simplicity, the comparison analysis is provided in the following figure. 
	
	Solution 1
	Solution 2

	5GS to EPS handover
	•
It can skip additional signalling (step 10a-10c in Figure 4.11.1.2.1-1 of TS 23.502). 

•
The AMF needs to interpret the information in Relocation Response message, and generate the E-RAB Handover Command List in Handover Command message. New requirement is needed to AMF
	•
It can not skip the additional signalling (step 10a-10c in Figure 4.11.1.2.1-1 of TS 23.502).. 

•
The AMF behaves like Rel-15 indirect data forwarding, that is, to transmit message 10a, and transparently transmit the SM container in 11a. No new requirement is needed to AMF.

	EPS to 5GS handover
	•
No additional latency is saved. 

•
The AMF needs to generates the information in Forward Relocation Response message, different from the Rel-15 indirect data forwarding case. new requirements is needed to AMF.
	•
The AMF needs to forward the EPS bearer Container to the MME, similar to the Rel-15 indirect data forwarding case.


Given the analysis above, solution 1 may introduce new requirements towards the AMF. Also as indicated in [1], it may break the SM and MM separation rule. Hence solution 2 can be pursed. 
Proposal 2: RAN3 selects solution 2 (i.e. reusing the Data Forwarding Response DRB List  IE in the SM container) for direct data forwarding inter-system handover. 
For the baseline stage 2 CR, the following should be updated. 

· For the handover from 5GC to EPC, it needs to be clarified that the source NG-RAN node map forward the packet data over the DRB data forwarding tunnel instead of E-RAB tunnel. 
· For the handover from EPC to 5GC, the target NG-RAN node assigns a TEID/TNL address for each DRB it accepted for data forwarding instead of the E-RAB. 
For the baseline stage 3 CR, the E-RAB Handover Command List IE and E-RAB Handover Request Acknowledge List IE should be removed accordingly. 
3   Conclusion

This paper further discusses potential solutions of direct data forwarding for inter-system handover. Based on the discussion in this paper, we propose the following .   

Proposal 3: Solution 3 is excluded, since it has much impact on the legacy eNB for 5GS to EPS handover. 

Proposal 4: RAN3 selects solution 2 (i.e. reusing the Data Forwarding Response DRB List  IE in the SM container) for direct data forwarding inter-system handover. 

The TP for stage 2 is provided in the annex, and the stage 3 TP is provided in the companion paper in [6].
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9.3.2
From 5GC to EPC

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>

9.3.2.4
Data Forwarding for the Control Plane

Control plane handling for inter-System data forwarding from 5GS to EPS follows the following key principles:

-
Only forwarding of downlink data is supported.

-
PDU session information at the serving NG-RAN node contains mapping information per QoS Flow to a corresponding E-RAB.
-
At handover preparation, the source NG-RAN node shall decide which mapped E-RABs are proposed to be subject to data forwarding and provide this information in the source-to-target container to the target eNB. Based on availability of direct data forwarding path the source NG-RAN node may request to apply direct data forwarding by indicating direct data forwarding path availability to the 5GC.
-
The target eNB assigns forwarding TEID/TNL address(es) for the E-RAB(s) for which it accepts data forwarding.
-
In case of indirect data forwarding, a single data forwarding tunnel is established between the source NG-RAN node and UPF per PDU session for which at least data for a single QoS Flow is subject to data forwarding.

-
In case of direct data forwarding, the source NG-RAN node receives in the Handover Command message a TEID/TNL address for each E-RAB accepted for data forwarding as assigned by the target eNB.

9.3.2.5
Data Forwarding for the User Plane

In case of indirect data forwarding, user plane handling for inter-System data forwarding from 5GS to EPS follows the following key principles:

-
For the QoS flows accepted for data forwarding, the NG-RAN node initiates data forwarding to the UPF by the corresponding PDU session data forwarding tunnel(s).
-
The UPF maps forwarded data received from the per PDU session data forwarding tunnel(s) to the mapped EPS bearer(s) removing the QFI.

-
Handling of end marker packets:

-
The source NG-RAN node receives one or several end marker packets per PDU session from the UPF. When there are no more data packets to be forwarded for QoS flows mapped to an E-RAB, the source NG-RAN node sends one or several end markers including one QFI of those QoS flows mapped to that E-RAB and sends the end marker packets to the UPF over the PDU session tunnel. From the included QFI in the end markers and its mapping to an EPS bearer ID, the UPF knows which EPS bearer tunnel it needs to forward the end-markers to the SGW. The QFI is removed in the end marker packets sent to the SGW.
In case of direct data forwarding, user plane handling for inter-System data forwarding from 5GS to EPS follows the following key principles:

-
For the QoS flows accepted for data forwarding, the source NG-RAN node maps data received from the NG-U PDU session tunnel to the respective DRB data forwarding tunnel and forwards each user packet as PDCP SDU without PDCP SN and QFI information.

-
The source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF and replicates the end marker packets into each DRB data forwarding tunnel when no more user data packets are to be forwarded over that tunnel.

9.3.3
From EPC to 5GC

9.3.3.1
Data Forwarding for the Control Plane

Control plane handling for inter-System data forwarding from EPS to 5GS follows the following key principles:

-
Only forwarding of downlink data is supported.

-
The target NG-RAN node receives in the Handover Request message the mapping between E-RAB ID(s) and QoS Flow ID(s). It decides whether to accept the data forwarding for E-RAB IDs proposed for forwarding within the Source NG-RAN Node to Target NG-RAN Node Transparent Container.  Based on availability of direct data forwarding path the source eNB may request to apply direct data forwarding by indicating direct data forwarding availability to the CN.
- 
In case of indirect data forwarding: 

-
The target NG-RAN node assigns a TEID/TNL address for each PDU session for which at least one QoS flow is involved in the accepted data forwarding.
-
The target NG-RAN node sends the Handover Request Acknowledge message in which it indicates the list of PDU sessions and QoS flows for which it has accepted the data forwarding.

-
A single data forwarding tunnel is established between the UPF and the target NG-RAN node per PDU session for which at least data for a single QoS Flow is subject to data forwarding.
-
The source eNB receives in the Handover Command message the list of E-RAB IDs for which the target NG-RAN node has accepted data forwarding of corresponding PDU sessions and QoS flows.

- 
In case of direct data forwarding:

-
The source eNB indicates direct path availability to the CN. The source eNB’s decision is indicated by the CN to the target NG-RAN node.
-
The target NG-RAN node assigns a TEID/TNL address for each DRB it accepted for data forwarding. 
-
The source eNB receives in the Handover Command message the list of E-RAB IDs for which the target NG-RAN node has accepted data forwarding.
9.3.3.2
Data Forwarding for the User Plane

In case of indirect data forwarding, user plane handling for inter-System data forwarding from EPS to 5GS follows the following key principles:

-
For each E-RAB accepted for data forwarding, the source eNB forwards data to the SGW in the corresponding E-RAB tunnel and the SGW forwards the received data to the UPF in the E-RAB tunnel.

-
The UPF maps the forwarded data received from an E-RAB tunnel to the corresponding mapped PDU session tunnel, adding a QFI value.

-
The target NG-RAN node maps a forwarded packet to the corresponding DRB based on the received QFI value. It prioritizes the forwarded packets over the fresh packets for those QoS flows.
-
Handling of end marker packets:

-
The UPF/PGW-U sends one or several end marker packets to the SGW per EPS bearer. The SGW forwards the received end markers per EPS bearer to the source eNB. When there are no more data packets to be forwarded for an E-RAB, the source eNB forwards the received end markers in the EPS bearer tunnel to the SGW and the SGW forwards them to the UPF. The UPF adds one QFI among the QoS flows mapped to that E-RAB to the end markers and sends those end markers to the target NG-RAN node in the per PDU session tunnel. When the target NG-RAN node receives an end marker with a QFI added, the target NG-RAN node starts to transmit the data packets of all QoS flows mapped to the corresponding E-RAB received from the core network towards the UE.

In case of direct data forwarding, user plane handling for inter-System data forwarding from EPS to 5GS follows the following key principles:

-
For each E-RAB accepted for data forwarding, the source eNB forwards data to the target NG-RAN node in the corresponding E-RAB data forwarding tunnel.
-
Until a GTP-U end marker packet is received, the target NG-RAN node prioritizes the forwarded packets over the fresh packets for those QoS flows which are involved in the accepted data forwarding.
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[image: image1.png]



3GPP


