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1
Introduction

In RAN3 last meeting, the offloading was discussed and the Way Forward R3-180573 was made. This contribution focuses on the remaining issue which logged in the WF. The detail solution for data forwarding when MR-DC offloading performed will be discussed.

2.   Discussion
The Way Forward R3-180573[1] is logged as below: 
How to support both DRB-level and flow-level offloading? (further check with RAN2 needed?)

RAN2 has agreed to support both DRB level offloading and QoS flow level offloading. The understanding is followed.

· DRB granularity: all QoS flows in the DRB are moved when the location of the SDAP/PDCP entity is changed, i.e., from the MN to the SN or vice versa.

· QoS flow granularity: individual QoS flows in the DRB are offloaded to the SN while others may remain in the existing DRB of the MN, or vice versa.

Therefore, no further check is needed from RAN2. And RAN3 has the following agreement:

Protocol should support both DRB level and Flow level offloading for MR-DC

How to support lossless offloading? (clarify scenarios if needed)
As agreed by RAN2, the lossless handover user plane procedure could be reused for DRB level offloading, if mapping is maintained in the target node. 

For the other cases, it needs further inputs from RAN2 that handover functions/principles are applied for such scenarios. From RAN3’s perspective, enhanced X2 signaling should be considered, e.g., mapping information, DRB ID, and etc.

With regard how to support the above, it will be pending on RAN3’s discussion on detailed solutions from signaling perspective.

As RAN2 agreement, for MR-DC with 5GC, both DRB and QoS flow level offloading is supported. In this contribution, we analyze the data forwarding solution base on the blow scenarios from offloading perspective.
1. DRB level offloading 

2. QoS flow level offloading 

a) All QoS flows in the DRB offloading 

b) Part QoS flows in the DRB offloading

Both DRB level and QoS flow offloading may trigger the bearer type change in MR-DC. When the bearer type change is happened between the two bearers which SDAPs are in the same node, the data forwarding is not needed. It can be handled intra-node. The data forwarding may be needed when the SDAPs are in different node.
Observation 1: Data forwarding may be needed for offloading between the bearers which SDAP is in different nodes.

2.1 DRB Level offloading in MR DC
When the DRB level offloading is triggered, RAN2 has agreed that the lossless handover user plane procedure could be reused for DRB level offloading, if mapping is maintained in the target node. 
Observation 2: lossless DRB offloading can be supported if use same mechanism as Xn handover when the mapping is maintained in the target node in MR-DC

If the QoS to DRB mapping is changed when the DRB level offloading from source node to target node, the lossless data forwarding cannot be guaranteed  because the PDCP PDU with SN assigned in one DRB is continued and in-order. If the lossless offloading is not supported, it is up to implementation how to perform the data forwarding. If the lossless offloading is supported, the study for the enhancement is needed. But we propose RAN does not support the lossless offloading when the mapping is changed in release R15
Proposal 1: RAN does not introduce additional mechanism to enhance the offloading procedure to guarantee the lossless DRB offloading in case of mapping rule change in R15. 
2.2 QoS flow Level offloading MR DC

For the QoS flow offloading between different node-terminated bearers, two scenarios are included.
a) All QoS flows in the DRB offloading 

b) Part QoS flows in the DRB offloading

For scenario a) all the QoS flows of the DRB offload to another node. To simply the solution, if the all the QoS flows are planned to offload to another node, the RAN may use the DRB level offloading. The data forwarding can be treated as DRB level offloading. 

Proposal 2: RAN may treat All QoS flows in one DRB offloading as DRB level offloading

Proposal 3: Data forwarding mechanism may follow DRB level offloading when all the QoS flows of the DRB offloading.
For scenario b), the QoS flows offload to another node. The DRB in source node still exist because the not offloading QoS flows still are transmitted in this DRB. The offloading QoS flow in the target node may be mapped to one existing DRB or new created DRB. The QoS flow remapping should be happened. If the lossless QoS flow offloading is supported is not decided by RAN2. In this contribution, we try to find solution to support the lossless offload supporting to satisfy the customer.
In source node, we differentiate the data as three kinds of data follow the RAN3 WA in Xn HO discussion:
1. Fresh Data (from CN). Not treated by RAN

2. PDCP SDU (SDAP PDU).  SDAP  header is added but the PDCP header is not added

3. PDCP PDU with SN. The SN is assign for the PDU

For the data 2), The SDAP header will not be presence if the 5G-CN indicate the QoS flow will not support the reflective QoS (RQA).
We have the below potential solutions to support QoS flow level lossless offloading: 
Solution 1. All the data in source node is transmitted in the old DRB in source node. After finished, then indicate target node with dedicated massage. The target node starts to transmit the new data from 5G-CN.

Solution 2. All the data in source node is transmitted in the old DRB in source node. At the same time, the target node starts to transmit the new data from 5G-CN. The UE will buffer the data from the target node. After get the data with end marker from source node, the UE starts to treat the data from target node.
Solution 3. Part of data is forwarded to the target node; part of data is transmitted in the source node.

 For the RQ enabled QoS flow, the QFI in SDAP header is presence in data 2). So the data 1) and data 2)  are forwarded to target node. But keep the packet with end marker in the source node. At the same time the data 3) is transmitted in the source node. After data 3) transmitted is finished, forward the packet with end marker to target node.  The target node starts to in order transmit the data from source node and the new data from 5G-CN. 
For RQ not enabled QoS flow, the data 2) is transmitted in the source node. The data 1) is forwarded to the target node.
In this solution, the PDU session level tunnel can be used when data forwarding performed because there is no DRB level data forwarding.

These solutions can support the QoS flow level lossless offloading. 

Proposal 4: QoS flow level lossless offloading can be supported 
3 Conclusion

This contribution further analyzes the solution on data forwarding, the following proposal is made:
Observation 1: Data forwarding may be needed for offloading between the bearers which SDAP is in different nodes.

Observation 2: lossless DRB offloading can be supported if use same mechanism as Xn handover when the mapping is maintained in the target node in MR-DC

Proposal 1: RAN does not introduce additional mechanism to enhance the offloading procedure to guarantee the lossless DRB offloading in case of mapping rule change  in R15. 
Proposal 2: RAN may treat All QoS flows in one DRB offloading as DRB level offloading

Proposal 3: Data forwarding mechanism may follow DRB level offloading when all the QoS flows of the DRB offloading.
Proposal 4: QoS flow level lossless offloading can be supported 
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