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1 Background 
In this document, we discuss how ROHC should be handled for Uplink and Downlink data traffic during NR Make-Before-Break HO.
2 Discussion
In NR Rel.15 regular Handover, on receiving the HO message, the UE detaches from source cell and stops data transmission on the source cell while synchronizing to the target cell. If the HO is an Inter-gNB HO, then the PDCP entity is re-established due to PDCP termination point change and hence the ROHC context is also reset as described in the text below from section 6.3.3 of [1].
drb-ContinueROHC
Indicates whether the PDCP entity continues or resets the ROHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. This field is configured only in case of reconfiguration with sync where the PDCP termination point is not changed and the fullConfig is not indicated.
[bookmark: _Ref535308766][bookmark: _Ref535492080][bookmark: _Ref7011355][bookmark: _Ref535308770][bookmark: _Ref535492087]Observation 1. PDCP entity is re-established and the ROHC context is reset during a Rel.15 Inter-CU Handover due to PDCP Anchor change, i.e. security key change.
However, during a Make-before-break (MBB) HO, we propose in [2] to not re-establish the PDCP entity to minimize the impact to the mobility interruption time during MBB HO. In order to support this, we propose a user plane radio protocol architecture with a common PDCP entity on the UE during MBB HO. In this paper, we expand on the proposals from [2] and discuss how the NW and the UE handle the ROHC context with the user plane protocol architecture proposed for MBB Inter-gNB HO.
[bookmark: _Ref7014131]Observation 2. PDCP entity re-establishment is eliminated during MBB HO by supporting separate PDCP entities on the NW side and a common PDCP entity on the UE side.
UL ROHC handling 
Figure 1 shows the user plane radio protocol architecture and ROHC handling for UL data for Inter-CU MBB HO. 


[bookmark: _Ref535307661]Figure 1 User Plane Radio Protocol Architecture and UL ROHC handling during Inter-CU MBB HO
[bookmark: _Ref535400614][bookmark: _Ref535492096][bookmark: _Ref535308781]As shown in step 2 of Figure 1,  after the target cell connection setup is complete, we think that similar to a traditional handover the UE data tx/rx can be switched to the target cell connection. That is, the UE switches UL data tx to the target cell after successful RACH on target cell and the source cell performs DL data forwarding procedures with the target cell as described in [3]. Thus, the UL data is transmitted on either the source connection or target connection only but not both during MBB HO. Below is a description on how UL ROHC can be handled during MBB HO:
· At step A, while the UE is performing RACH on the target cell, any UL data available in the PDCP buffer is transmitted using the source ROHC compression context. This UL data is received only by the source gNB, and, the source gNB can use its corresponding ROHC decompression context at Step B and source gNB forwards the data to 5GC over NG-U. 
· At step C, on successful tx of RRC Reconfiguration complete with the target cell, any UL data available in PDCP buffer is transmitted only on the target connection. Hence, the common PDCP entity on the UE will continue the ROHC context even after switching the UL data tx from the source connection to the target connection without PDCP re-establishment, i.e. maintaining the PDCP SN continuity. Thus, at step D, only the target gNB receives the UL data from the UE and there will not be any UL data received by source gNB after step C. source gNB transfers the ROHC context to the target gNB over Xn via SN Status Data Transfer to support ROHC continuity over the target connection during MBB HO.
[bookmark: _Ref535492105]Proposal 1. Single UL ROHC context is active in the UE common PDCP entity during MBB HO.
[bookmark: _Ref7011365]Proposal 2. During MBB HO, UE common PDCP entity continues ROHC without reset after switching UL data tx from source link to the target link. 
[bookmark: _Ref7019515]Proposal 3. During MBB HO, source gNB transfers the UL ROHC context to the target gNB as part of SN Status Transfer to support UL ROHC continuity. 


DL ROHC handling 
[bookmark: _Ref7009739]Figure 2 User Plane Radio Protocol Architecture and DL ROHC handling during Inter-CU MBB HO
As shown in step 2 of  Figure 2,  after the target cell connection setup is complete, we think that similar to a traditional handover the UE data tx/rx can be switched to the target cell connection. That is, the source cell performs DL data forwarding procedures with the target cell as described in [3] and stops DL data transfer to the target cell. However, there were discussions by other companies to support duplication on the DL, which is shown by the dashed line in step 2 of the figure above. Thus, there could be a transient time during which UE may receive DL data on both source and target connections simultaneously during MBB HO. Below is a description on how DL ROHC can be handled by the UE during MBB HO:
· At step A, while the UE is performing RACH on the target cell, DL data is transmitted by the source gNB using the source ROHC compression context. This DL data received by the UE at step B is decompressed using the source ROHC context. 
· [bookmark: _GoBack]In step 2, On successful tx of RRC Reconfiguration complete with the target cell, the source gNB and target gNB coordinate to initiate SN status data transfer. Thus, at step C, the source gNB forwards the PDCP SDUs (uncompressed) to the target gNB, indicates the PDCP SN to use for the DL packets. Source gNB may also send the duplicate SDUs compressed using source gNB ROHC context to the UE. In addition, the target gNB also transmits the PDCP SDUs received from the source gNB to the UE, after compressing the packets with the target gNB ROHC context. Thus, as shown in step F and step E, UE may receive DL packets compressed with either source gNB or target gNB context during MBB HO. In order to support ROHC for these packets, the UE maintains dual ROHC context until source connection is released. UE determines the security key to use for deciphering/integrity verification, and, subsequently the ROHC context to use for decompression of the PDU based on the logical channel on which the PDU is received.
[bookmark: _Ref7011369]Proposal 4. Dual ROHC context, i.e. both source gNB and target gNB link ROHC context, is kept in the UE common PDCP entity during an Inter-CU MBB HO, until source connection is released.
[bookmark: _Ref7609081][bookmark: _Ref535317528]Proposal 5. Common PDCP entity in the UE applies different ROHC context for decompression (source link or target link ROHC context respectively) of data received on the different logical channels associated with the source link and target link during an Inter-CU MBB HO.
There is a possibility to have reduced ROHC gains when DL duplication is enabled. This could happen as the duplicate discarding and reordering is common for both connections. If a PDCP PDU received on the source link has already been received via target link, then that PDCP PDU would be discarded and the Source ROHC decompressor would not receive the packet. If the next PDCP PDU on the source link is received first than the corresponding target PDCP PDU, then source decompressor receives the PDU and not the target ROHC. This way, there is a possibility to have gaps in the PDCP PDUs received by the UE side, source and target link ROHC entities and hence result in reduced ROHC gains. However, the reduction in gains will not be any worse than not supporting ROHC during HO and should not be considered as a strong reason to disable ROHC during MBB HO. 
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1. PDCP entity is re-established and the ROHC context is reset during a Rel.15 Inter-CU Handover due to PDCP Anchor change, i.e. security key change.
Observation 2. PDCP entity re-establishment is eliminated during MBB HO by supporting separate PDCP entities on the NW side and a common PDCP entity on the UE side.
Proposal 1. Single UL ROHC context is active in the UE common PDCP entity during MBB HO.
Proposal 2. During MBB HO, UE common PDCP entity continues ROHC without reset after switching UL data tx from source link to the target link.
Proposal 3. During MBB HO, source gNB transfers the UL ROHC context to the target gNB as part of SN Status Transfer to support UL ROHC continuity.
Proposal 4. Dual ROHC context, i.e. both source gNB and target gNB link ROHC context, is kept in the UE common PDCP entity during Inter-CU MBB HO, until source connection is released.
Proposal 5. Common PDCP entity in the UE applies different ROHC context for decompression (source link or target link ROHC context respectively) of data received on the different logical channels associated with the source link and target link during an Inter-CU MBB HO.
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