Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG3 #99   					                       R3-181076
Athens, Greece, 26th February – 2nd March 2018
                           

Agenda item:	10.5.5.2
Source:	CMCC
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Title:	Data forwarding for EPS to 5GS inter-system handover
Document for:	Discussion and Decision
1 Introduction
[bookmark: _Hlk485048077][bookmark: OLE_LINK232][bookmark: OLE_LINK233]In the last RAN3 AH meeting, stage 2 descriptions for inter-system handover from 4G to 5G have been discussed. Although it was not agreed to be captured in BLCR eventually, the text in [1] is regarded as basis for further discussion, shown as below:
The inter-System data forwarding from EPS to 5GS follows the following key principles:
-  Only indirect data forwarding is supported.
-	The target NG-RAN node receives in the Handover Request message the mapping of the QoS flow and E-RAB ID for those PDU sessions and QoS flows to be established.
-  The target NG-RAN node assign forwarding TEID/TNL address(es) for the PDU session(s) for which it accepts data forwarding.
-  The source eNB receives in the Handover Command message the TEID/TNL address(es) for the E-RAB(s) which the target NG-RAN node has accepted the data forwarding.
-  For each E-RAB accepted for data forwarding, the source eNB forwards data to the SGW in the corresponding per E-RAB tunnel and the SGW forwards the received data to the UPF in the per E-RAB tunnel. Then UPF compose the data packet in 5GS system and maps the data received from per E-RAB tunnel to the tunnel corresponding to the mapped PDU session tunnel(s).
In addition, there exist two alternatives for EPS->5GC HO data forwarding procedure,
Solution 2: source eNB sends a list of E-RAB proposed to be forwarded in source eNB to target eNB container or source NG-RAN to target NG-RAN container. Target gNB knows the mapping between E-RABs and QoS flows via Handover Request message
Solution 3: source eNB is made aware of the E-RAB to QoS flow mapping. Based on that knowledge, the source eNB sends a list of QoS flows proposed to be forwarded in source NG-RAN to target NG-RAN container.
In this contribution, we will further compare the two alternatives from operator point of view. 
2 Discussion
2.1 Summary of HO procedure when solution 2 is applied
1. The source eNB sends HO Required message to the MME. Data forwarding is proposed per E-RAB in the Source to Target container
2. According to TS 23.502, MME sends a Forward Relocation Request containing Target NG-RAN Node ID, Source to Target Container, EPS MM Context, EPS Bearer Context and Direct Forwarding Flag to the AMF.
3. AMF sends HO Request message to the target NG-RAN node. PDU sessions to be setup list, E-RABs to be setup list and E-RABs to QoS flows mapping information are included in the message. Note that the E-RABs to Qos flows mapping information is provided by SMF as part of N2 SM Information container.
4. Target NG-RAN node performs E-RAB to QoS flow mapping and it makes decision on which QoS flows could be accepted for data forwarding. In addition, TEID(s) for corresponding PDU session Tunnel(s) are assigned. 
5. Target NG-RAN node sends HO Request Ack message to 5GC reporting the successfully and failed to be established PDU sessions and QoS flows. Also, TEID(s) for corresponding PDU session Tunnels is included in the message. 
6. 5GC maps QoS flows back to E-RABs, and assigns TEID(s) for the E-RABs accepted to be forwarded. Then, 5GC will notify the MME of the information of accepted E-RABs and corresponding TEID(s).
7. MME sends HO Command to the source eNB notifying the E-RABs accepted to be forwarded and corresponding TEID(s).
8. The data is forwarded indirectly from source eNB to target NG-RAN node. The forwarding granularity between source eNB and UPF and between UPF and target NG-RAN node are E-RAB and PDU session, respectively.
2.2 Summary of HO procedure when solution 3 is applied
1. The source eNB sends HO Required message to the MME. Data forwarding is proposed per QoS flow in the Source to Target Container.
2. According to TS 23.502, MME sends a Forward Relocation Request containing Target NG-RAN Node ID, Source to Target Container, EPS MM Context, EPS Bearer Context and Direct Forwarding Flag to the AMF.
3. AMF sends HO Request message to the target NG-RAN Node. PDU sessions to be setup list and QoS flows proposed to be setup are included in the message. 
4. Target NG-RAN node makes decision on which QoS flows could be accepted for data forwarding. In addition, TEID(s) for corresponding PDU session Tunnel(s) are assigned. 
5. Target gNB sends HO Request Ack message to 5GC reporting the successfully and failed established PDU sessions and QoS flows. Also, TEID(s) for corresponding PDU session Tunnels are included in the message also. 
6. 5GC maps QoS flows back to E-RABs, and assigns TEID(s) for the E-RABs accepted to be forwarded. Then, 5GC will notify the MME of the information of accepted E-RABs and corresponding TEID(s).
7. MME sends HO Command to the source eNB notifying the E-RABs accepted to be forwarded and corresponding TEID(s) for receiving forwarding data.
8. The data is forwarded from source eNB to target NG-RAN node. The forwarding granularity between source eNB and UPF and between UPF and target NG-RAN node are per E-RAB and per PDU session, respectively.
2.3 Comparison of the two solutions
As highlighted in the above two sections, the main difference between the two solutions is who will take the task of mapping between E-RABs and QoS flows, the source eNB or target NG-RAN node. From technical point of view, both solutions work. But from operator point view, it is desirable to select a solution with the minimum impact to EPS specification and equipments. 
According to TS 38.413 [2], the QoS flow to E-RAB mapping information related IE has been included in the PDU session setup Request Transfer in the HANDOVER REQUEST massage sent from AMF to NG-RAN node. Moreover, TS 23.502 [3] indicates that the mapping information could be provided by SMF to NG-RAN node via AMF as part of N2 SM Information container. Therefore, mapping from E-RABs to QoS flows could be done in target NG-RAN node with no barrier when the HO Request message is received. The only specification impact of applying solution 2 is the source to target container.
Observation 1: The specification already supports target NG-RAN node acquiring the mapping information between E-RAB and QoS flow.
Observation 2: The only specification impact of solution 2 is the modified source to target container.
On the contrast, if the proposed granularity of data forwarding is QoS flow, the source eNB need to be made aware of E-RAB to QoS flow mapping information, thus additional specification impact will be required. At least the S1 Initial Context Setup Request message and E-RAB setup request massage sent from MME to eNB should be modified to include this mapping information in the E-RAB to be setup Lists IE. In contrast to solution 2, solution 3 has impacts not only on the RAN but also on the core network equipments. This will requires much legacy network upgrade which in principle should be avoided as much as possible from operator point of view. 
As a result, we propose RAN3 kindly to adopt the solution 2 for handover from EPS to 5GS. Considering the basis text for stage 2 in [1] is technical correct, we also propose to include it to TS 38.300.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 1: RAN3 agree to adopt solution 2 for inter-system handover from EPS to 5GS.
3. Conclusions
In this contribution, the data forwarding procedures of solution2 and solution 3 are first revisited and then compared from specification and equipment impact point view. The following observations and proposals are made,
Observation 1: The specification already supports target NG-RAN node acquiring the mapping information between E-RAB and QoS flow.
Observation 2: The only specification impact of solution 2 is the modified source to target container.
Proposal 1: RAN3 agree to adopt solution 2 for inter-system handover from EPS to 5GS.
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