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2 Requirement and Use Case
In LTE, RLC UM DRB is used for VoLTE/ViLTE. Almost all the other services use RLC AM. VoLTE/ViLTE is delay sensitive service. Packets beyond the delay budget are discarded. LTE handover usually has 50ms user plane interruption, which makes the forwarded data packets in handover exceed the delay budget typically. On the other hand, VoLTE/ViLTE can tolerant high packet error rate. So, LTE didn’t define lossless handover for RLC-UM. The LTE handover mechanism is inherited to R15 NR.
Observation 1: LTE does not support lossless HO for RLC-UM because RLC-UM is used almost only for VoLTE/ViLTE, which is packet loss tolerant and delay sensitive. This was inherited to R15 NR.
URLLC is a key service of 5G. In order to achieve low latency, URLLC services typically use RLC UM on the radio interface as they cannot tolerate the RLC AM related retransmission latencies. As they also have a high reliability requirement, these services are sensitive to packet losses both on the air interface and backend during mobility.
Observation 2. Low latency and high reliability services should use RLC UM for the associated DRBs due to small PDB not allowing the RLC AM retransmission latencies.
 “NR mobility enhancements” WID [1] has the below justification:
“In Rel-15 NR, 0ms interruption time can be achievable by using intra-cell using beam mobility and addition/release of SCell for CA operation. However, there is demand to achieve 0ms interruption time in more scenarios especially in URLLC type of service which requires 1ms of end-to-end delay in some scenarios. However, there is demand to achieve 0ms interruption time in more scenarios especially in URLLC type of service which requires 1ms of end-to-end delay in some scenarios.”  
Packet loss in handover may be perceived by Application as user plane interruption.
Observation 3: 0ms interruption in handover is required for URLLC type of service. Packet loss in handover may be perceived by Application as user plane interruption.

3 Standard Gap Analysis
In Rel.15 NR, U-plane handling is defined separately for RLC AM and RLC UM bearers to support additional reliability for RLC AM bearers and below is the text from [3] for PDCP SN handling.
For RLC-AM bearers:
-	For in-sequence delivery and duplication avoidance, PDCP SN is maintained on a per DRB basis and the source gNB informs the target gNB about the next DL PDCP SN to allocate to a packet which does not have a PDCP sequence number yet (either from source gNB or from the UPF).
-	For security synchronisation, HFN is also maintained and the source gNB provides to the target one reference HFN for the UL and one for the DL i.e. HFN and corresponding SN.
-	In both the UE and the target gNB, a window-based mechanism is used for duplication detection and reordering.
For RLC-UM bearers:
-	The PDCP SN and HFN are reset in the target gNB;
-	No PDCP SDUs are retransmitted in the target gNB;
-	The target gNB prioritises all downlink SDAP SDUs forwarded by the source gNB over the data from the core network;
Observation 4. PDCP SN and HFN continuity is not supported for RLC-UM bearers during an NR R15 HO.



Figure 1: MBB HO
Figure 1 shows the data forwarding of MBB HO. Without PDCP SN and HFN continuity, the PDCP SN of new packet may fall into the space of old packets, e.g. x-a = y+b. The UE cannot differentiate the old packets and new packets, therefore may discard packets with duplicated SN. 
Similarly, in UL, without transferring UL receiving status, the target gNB may discard UL packets with duplicated PDCP SN.
[bookmark: _Ref536803020]Observation 5. Resetting the SN for RLC UM bearers during MBB HO could impact the reordering/duplicate discard function of the common PDCP entity and result in some reordering related packet loss for RLC UM bearers during MBB HO. 
[bookmark: _Ref536803021]Observation 6. Unnecessary packet loss for the RLC UM bearers during MBB HO is not suitable for the low latency and high reliability services.

3. Summary and Way Forward
It is desirable to avoid RLC-UM packet discard caused by PDCP reordering during MBB handover. PDCP SN/HFN continuity by SN Status Transfer procedure seems to be a simple solution. Companies would like to double check and decide in next meeting.
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