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1   Introduction
Regarding the agreement on QoS flow remapping during handover, RAN2 has sent a LS to RAN3, as indicated as follows:
However, RAN3 has agreed the data forwarding principles for the lossless handover, which has been already captured in a agreed TP for NR BL CR for 38.300[1]:
1. When “lossless handover” is required the source NG-RAN node may include information on DRBs for which PDCP SN status needs to be preserved. The target NG-RAN node may send back to the source NG-RAN node one tunnel address per DRB for which it accepts the forwarding. One tunnel per PDU session may be setup for the forwarding of the new incoming packets of the PDU session. 
2. For any QoS flow accepted for data forwarding by the target NG-RAN node and for which a DRB DL forwarding tunnel was established for a DRB to which this QoS flow was mapped at the source NG-RAN node, any fresh packets of this QoS flow shall be forwarded as PDCP SDUs via the mapped DRB DL forwarding tunnel.
As a result, our understanding is that there seems a collision between the agreements made by RAN2 and RAN3. In this paper, we will analysis the issue. Based on the analysis, we will give our proposals.
2   Discussion
Based on the accepted RAN3 CR [2], lossless handover is only applied to the case that target NG-RAN node applies the same QoS flows to DRB mapping for a DRB. Since the forwarded data consists two parts: fresh QoS flow and PDCP SDUs, RAN3 also analysis which tunnel should be applied to forward them to the target gNB. Specifically, for lossless HO, RAN3 agreed that fresh data of QoS flow shall be forwarded as PDCP SDU via the mapped DRB (at source NG-RAN node) DL forwarding tunnel. Specifically, in TS. 38.423 [3], PDU Session Resources To Be Setup List IE containing QoS to DRB mapping information of source NG-RAN node should be included in the HANDOVER REQUEST message. Fig.1 shows how the RAN3’s understanding works: any fresh packets of this QoS flow shall be forwarded as PDCP SDUs via the mapped DRB DL forwarding tunnel.
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Fig.1 Data forwarding in lossless HO without QoS flow remapping
However, as presented above, RAN2 has agreed that QoS flow remapping during lossless handover procedure is supported for the RLC AM DRBs in R15. Bearing in mind that the agreement has neither been included in TS38.300 nor agreed by RAN3.
Observation 1: Lossless HO with QoS remapping scenario has neither been included in TS 38.300 nor agreed by RAN3.
From our understanding, QoS flow remapping during handover implies that the target gNB could get the fresh QoS flow from source gNB and then maps them to the DRBs according to the mapping rule of itself. Therefore, to fulfil this requirement, rather than being mapped at the source gNB, fresh QoS flow at the source gNB should be allowed to be forwarded to the target gNB via the PDU session tunnel during lossless HO for RLC AM mode. An example of HO implementation according to RAN2’s agreement could be found in figure 2. 
Observation 2: Current RAN3’s agreement does not support QoS remapping during lossless HO.
From MNO’s point of view, it seems a hard request for each pair of nearby gNBs to maintain the same QoS flow to DRB mapping rules for lossless HO. This requirement will constraint configuration flexibility of gNBs deployed by us in future. On the other hand, lossless HO is viewed as a key feature to guarantee the continuity of services provided to subscribers. In short, we expect that lossless HO could be also applied when different QoS flow to DRB mapping rules are used in source and target gNB. In addition, our understanding is that RAN2 has analysed and finally found that QoS flow remapping during lossless HO is feasible for implementation. Overall, on the basis of the analysis made above, we ask kindly for RAN3 to discuss the possibility of aligning with RAN2’s agreement: supporting the lossless HO with QoS flow remapping for the RLC AM DRBs. 
Proposal 1: RAN3 to discuss the possibility of aligning with RAN2’s agreement: supporting the lossless HO with QoS flow remapping for the RLC AM DRBs.
Finally, this paper proposed text proposal to capture it in TS 38.300. 
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Fig.2 Data forwarding in lossless HO with QoS flow remapping
3   Conclusion 
Based on the discussion in this paper, we propose the following:
Observation 1: Lossless HO with QoS remapping scenario has neither been included in TS 38.300 nor agreed by RAN3.
Observation 2: Current RAN3’s agreement makes QoS remapping during lossless HO impossible.
Proposal 1: RAN3 to discuss the possibility of aligning with RAN2’s agreement: supporting the lossless HO with QoS flow remapping for the RLC AM DRBs.
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5   Text Proposal to TS 38.300 BLCR
Beginning of Text Proposal to TS 38.300(R3-183604)
9.2.3
Mobility in RRC_CONNECTED

[Unchanged text skipped]
9.2.3.2.2
U-Plane Handling

Void.

[Unchanged text skipped]
9.2.3.2.x
Data Forwarding
The following description depicts the data forwarding principles for intra-system handover (applicability to be confirmed for the indirect forwarding case).  

When “lossless handover” is required the source NG-RAN node may include information on DRBs for which PDCP SN status needs to be preserved. The target NG-RAN node may send back to the source NG-RAN node one tunnel address per DRB for which it accepts the forwarding. One tunnel per PDU session may be setup for the forwarding of the new incoming packets of the PDU session. 

In case of no lossless data forwarding, the target NG-RAN node may send back to the source NG-RAN node one tunnel address for the PDU session to enable the source NG-RAN node to forward all the new incoming packets of the PDU session.
The following description depicts the data forwarding principles for intra-system Xn handover. 

The source NG-RAN node may request from the target NG-RAN node per DRB the establishment of a DL data forwarding tunnel. The target NG-RAN node may send back to the source NG-RAN node one tunnel address per DRB for which it accepts the DL data forwarding. For DRBs for which preservation of SN status applies, the target NG-RAN node may also establish a UL data forwarding tunnel.

The source NG-RAN node may propose forwarding of fresh DL user data packets.

-
For QoS flows accepted for data forwarding by the target NG-RAN node, the target NG-RAN establishes one DL forwarding tunnel for the corresponding PDU Session via which SDAP SDUs of the QoS flows are forwarded.


For DRBs for which preservation of SN status applies

-
The source NG-RAN node may forward in order to the target NG-RAN node all downlink PDCP PDUs with their SN that have not been acknowledged by the UE via the DRB DL forwarding tunnel.

-
The source NG-RAN node:

-
either discards the uplink PDCP PDUs received out of sequence if the source NG-RAN node has not accepted the request from the target NG-RAN node for uplink forwarding or if the target NG-RAN node has not requested uplink forwarding for the bearer during the Handover Preparation procedure,

-
or forwards to the target NG-RAN node the uplink PDCP PDUs received out of sequence if the source NG-RAN node has accepted the request from the target NG-RAN node for uplink forwarding for the bearer during the Handover Preparation procedure.
Handling of end marker packets:
The source NG-RAN node receives one or several GTP-U end marker packets per PDU session from the UPF. If a forwarding PDU session tunnel has been setup, the source NG-RAN node forwards the GTP-U end marker packets received from the UPF towards the target NG-RAN node over the PDU session tunnel. If forwarding DRB tunnels have been setup, the source NG-RAN node generates one or several GTP-U end marker packets over each forwarding DRB tunnel when no more data packets are to be forwarded over that tunnel.
End of Text Proposal to TS 38.300
RAN2 confirm that lossless HO with QoS flow remapping is supported for the RLC AM DRBs (with in-sequence delivery, duplication avoidance etc).


RAN2 confirm that for DRBs that are released at handover, the end-marker is not sent (no need to specify anything additional in SDAP for this case).


RAN2 confirm that for AM DRBs, that lossless HO with QoS flow remapping is supported for the case of DRB addition/modification. Lossless cannot be supported for DRBs that are released at the Handover. 


RAN2 confirm that for DRBs that are released at handover, the end-marker is not sent (no need to specify anything additional in SDAP for this case).
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