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1. Introduction

In RAN2 previous meeting, some agreements are made for PDU session, QoS flow to RB mapping. The QoS flow to DRB remapping was discussed and was not concluded whether support QoS flow remapping at handover as below agreements.  The lossless should be supported for intra-NR HO.
Agreements

1  “Lossless HO”, that is,  lossless, in sequence without duplication to upper layers, should be supported in specification for intra-NR. 

FFS whether we support QoS flow remapping at handover and, if supported, whether the handover is lossless for this case. 

In RAN3 SI TR 38.801, the data forwarding was rules was descript as blow. During handover, data forwarding may be performed at PDU level, RB level or QoS flow level. The possibilities of data forwarding solution will be discussed in normative phase. 
This contribution will discuss the QoS flow remapping and lossless data transmitting.
2. Discussion
2.1. QoS flow Remapping Scenario
In NR system, the PDU session is introduced for data transmission. When Data transmission is initialized, the PDU session setup will be triggered. One PDU session may include several QoS flows.  
According to the agreements of RAN2, RAN node decides the mapping base on the flow QoS parameters and RAN policy. RAN AS is responsible for the configuration of the mapping between QoS flow and DRB. AS may map one QoS flow to one Radio Bearer or map multiple QoS flows from same PDU session to same Radio Bearer as below figure. One DRB may include one or more QoS flows. The QoS flows from same PDU session can be mapped to different DRBs. The QoS flows from different PDU sessions should be mapped to different DRBs. 
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For the first mapping establishment, the mapping may be performed by

· RRC signaling

· DL data directly map onto the existing DRB without RRC signaling 

· mapped onto the default DRB for first UL packet  

· UL mapping follows the DL mapping in case of reflective QoS configuration. 

The remapping for the QoS flow and DRB scenarios should happen and may include the following cases.  

· Without mobility, it is possible for network to reconfigure the mapping  in following scenarios: 

· Remap the  QoS flow to one newly established DRB;

· Remap the QoS flow from the default DRB to another dedicated DRB;

· Remap of QoS flow to another DRB via RRC signalling to override the reflective QoS. 

· With mobility, it is possible for network to remapping of QoS flow to DRB in the following scenarios:


·  With flow level admission control at handover, some flows may be rejected by target gNB, and the flows should be removed from the mapped DRB.
· Since flow to DRB mapping is decided by gNB, it is possible that the target gNB configures the mapping differently with source gNB.
Proposal 1: Remapping of QoS flow to DRB should be supported. 
2.2. Remapping Cases

For QoS flow remapping, there are five cases for the mapping change before and after as listed in Table-1.
Table-1 Cases for mapping change 
	Case
	Description

	Case 1: 
flow 2 remapped from RB2 to RB1
delete RB2
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	Case 2: 
flow 2 remapped from RB1 to RB2
add RB2
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	Case 3:
delete flow 2
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	Case 4:

add flow 2

flow 2 mapped to RB1
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	Case 5:

flow1 on RB1 to  remap to RB2
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Proposal 2: All cases of remapping given in Table-1 should be supported. 
2.3. QoS flow remapping Solution

At Handover, Data forwarding, in TR38.801, was captured as “During handover, data forwarding may be performed at PDU level, RB level or QoS flow level. The possibilities of data forwarding solution will be discussed in normative phase”. It is supposed that admission control at Handover also may be performed at the three levels: PDU session level, RB level and QoS flow level.

During handover, the target gNB performs admission control prior to accepting the UE in the target eNB. i.e prior to issuing the HO command.   DRB level admission control is used in the legacy LTE system. However when applying DRB level admission control for inter-NR HO, the target gNB needs to rely on or closely follow the flow to DRB mapping used at the source gNB. This may impose a limitation in terms of inter-vender operation. The PDU level admission control is big granularity than DRB level. There is same disadvantage in the PDU level.
Flow level admission control provides full flexibility to the target gNB for admitting individual QoS flows based on the criteria used at the target gNB.  The target gNB could configure the QoS flow to DRB mapping according to the accepted QoS flows and its own policies. The QoS flow level admission control is used at the time of first accepting a flow or service. Hence it is natural to follow QoS flow level admission control also at the handover. 

Proposal 3: The target gNB should perform the admission control at QoS flow level at HO.
With QoS flow level admission control, QoS flow to DRB remapping should be supported because the reason mentioned in section 2.1.Lossless data transmission during remapping could be achieved.

In legacy LTE, during the handover, the PDCP SDU and PDU buffer is not flushed, and after L2 reset the missing PDCP PDU would be retransmitted from the first missing PDU or based on the PDCP status report.  
In NR, on top of PDCP SDU/PDU handling, the flow and DRB mapping change should also be taken into account. The reordering function is only in PDCP, so after the reconfiguration and L2 reset, the data forwarding should also be based on PDCP SDU/PDU level packets in NR. 
In mapping change case#1#2 of in Table-1, flow-2 is mapped to another DRB after change. In this case, it is possible that there are some PDCP PDU/SDUs carrying flow-2 data allocated with PDCP SN but not transmitted successfully before reconfiguration. After reconfiguration, if these PDCP PDU/SDU which data from flow-2 is deleted immediately, then there would be some gap in the PDCP receiver side. To resolve this problem, some enhancement could be considered for PDCP data forwarding mechanism, e.g. 

1) Enhance the PDCP status report mechanism, which can include some indication that the potential gap can be ignored in the PDCP receiver side;

2) Allow PDCP PDU/SDU which is not transmitted successfully before reconfiguration to continue retransmitting in the previous mapping DRB. The new setup DRB and previous mapping old DRB will coexist in the target gNB before the retransmitting finished. After that the data of QoS flow-2 will be transmitted in the new DRB. 
Proposal 4: The data forwarding solution enhancement should be considered and the data lossless should be supported when remap QoS flows to another DRB.  
3. Conclusion

According to the analysis on the reconfiguration for the mapping of flows and RBs in RAN, we suggest RAN discussing the following proposals.
Proposal 1: Remapping of QoS flow to DRB should be supported. 
Proposal 2: All cases of remapping given in Table-1 should be supported. 
Proposal 3: The target gNB should perform the admission control at QoS flow level at HO.
Proposal 4: The data forwarding solution enhancement should be considered and the data lossless should be supported when remap QoS flows to another DRB.  
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