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1 Introduction

The general QoS framework was agreed in SA2. In the new QoS framework, there is one tunnel per PDU session in NG-U interface and 5G RAN can decide the mapping from QoS flow to the DRB. It is not discussed the QoS aspects in the Xn interface during the Xn mobility, i.e. whether the target gNB decide a different mapping rule between QoS flow to the DRBs. This document focus on the QoS impact in the Xn interface.
2 QoS remapping Xn mobility

In the LTE X2 mobility, the target eNB can decide to use the same or different radio configuration as the source eNB. If using the same radio configuration and PDCP is continued, the PDCP PDU with SN may be forwarded to the target side and then the data loss can be avoided. If the radio configuration is changed and PDCP is reset, the PDCP SDU without SN will be forwarded to the target eNB.
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The general principle in NR mobility is similar as the mobility in LTE. In the X2 handover, the source eNB make the handover decision and informs the current AS configuration of the UE to the target eNB.  In NR, the gNB decides the mapping between QoS flow to the DRB. The mapping configuration between QoS flow to the DRB is part of the AS configuration. The source gNB indicate the AS configuration including the mapping from QoS flow to DRB to the target gNB. As same as in LTE, the target gNB can decide to continue with the old AS configuration or decide a new AS configuration. Depends on the data has data lossless requirement or tolerant the loss, the target gNB can decide to use the same mapping or change the mapping. If the old AS configuration is used, the QoS flow to DRB mapping is unchanged and PDCP entity is continued. If the target gNB decide to use a new AS configuration, the target gNB decide a new mapping between QoS flow to DRB or a new PDCP entity is established. 
Proposal 1: During the Xn mobility, the target gNB decide the mapping between QoS flow to DRB.
There are two kinds of data will be forwarded in Xn, related to the decision made by the target gNB.
1) The mapping from QoS flow to DRB is unchanged, gNB  should be able to “move” a DRB with all QOS flows mapped to that DRB. The PDCP entity is continued. Packets that are already assigned a PDCP SN and for which a retransmission may be required in target gNB will be forwarded to the target gNB. The PDCP SDU without SN will be forwarding to the target gNB too. In LTE, the tunnel for data forwarding is per-ERAB. In NR, there are two possible types of tunnels: 
· For DRB unchanged case, the per-DRB tunnel is straightforward. This is similar as the per ERAB tunnel in LTE. Since the DRB is continued in the target gNB, the same DRB identity will be used. Then it is possible to set up per-DRB tunnel. 
· Per-PDU tunnel is also fine. The target gNB allocate a tunnel per PDU session. The QoS flow Id is included in the GTP-U header. The mapping rule in the source side is included in the AS-configuration. The target gNB can check the GTP-U header (i.e. QoS flow Id) and mapping rules contained in the AS-configuration. Combined these two information, the forwarded data can be sent to the correct PDCP entity.  Per-QoS flow tunnel is not considered because it requires more tunnel instances and the behavior in the target gNB is not simpler than in the per-PDU tunnel, i.e. the target gNB need to consider the QoS flow Id and the mapping configuration contained in the AS-configuration.
2) The mapping rule maybe changed. RAN should be able to move an individual QOS flow from one DRB to another DRB. There are two cases, one is the DRB is not changed but the mapping from the QoS flow to DRB is changed in the target gNB, another is there is DRB release/re-setup and QoS flows are mapped to the new DRBs. If the new DRB is setup, it is similar as the full configuration in LTE, new PDCP entity is established. For DL packets that have not been transmitted yet, it would be sufficient to forward them with QOS flow id (i.e. no DRB specific marking/tunneling). 
· Per-DRB tunnel is not suitable. Since the target gNB re-setup the DRB. e.g. The data sending in DRB-1 maybe remap to DRB-2 in the target gNB. A anchor identify is needed for associating the released and re-setup DRB. In LTE, the ERAB Id is used as the anchor identify. and in NR, there is no ERAB id in Xn. 
· Per-PDU tunnel is suitable. The target gNB can check the GTP-U header (i.e. QoS flow Id) and forwarded data to the correct PDCP entity according to the mapping rules. 
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In summary, in order to support lossless data transmission, the DRB will be continued in the target gNB, per DRB tunnel or per PDU tunnel can be used for data forwarding. For the loss tolerant data transmission, per PDU tunnel can be used for data forwarding. As in the proposal 1, we think it is target gNB decision whether to use the same mapping or different mapping. In the mobility, the Xn user plane is used for temporary data forwarding and all the bearer will be handover together, it is better to define one kind of tunnel for data forwarding in Xn for mobility. 
Proposal 2: One tunnel per PDU session in Xn is for data forwarding for Xn based mobility.
3 Proposals 

In this document, the target gNB decide the mapping between QoS flow and radio bearer, which maybe different with the old mapping configuration decided by the source gNB. For the data forwarding in Xn, per PDU session tunneling can be used. In the NG information, the GTP-U header is defined to suit the PDU session tunneling, in the Xn interface, it can be used for free. The corresponding TP is in R3-170042 to reflect the proposals listed below:
Proposal 1: During the Xn mobility, the target gNB decide the mapping between QoS flow to DRB.

Proposal 2: One tunnel per PDU session in Xn is for data forwarding for Xn based mobility.
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