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1. Introduction 
In this document we discuss the need to support per DRB eMBB HO and the procedural changes to support configuration of eMBB HO per DRB. 
2. Discussion
NR mobility enhancements WI [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.”  
As per this justification, some services are less tolerant to interruption due to mobility compared to others. Also, it should be noted that the service interruption time experienced by a service is not the same as the mobility interruption time. The service interruption time is strongly dependent on the traffic patterns of the service in addition to the UE capabilities. That is, if there is no data queued in the buffer during an DAPS handover, then the mobility interruption time >0ms may have no impact on the user experience. Thus, during a HO, it is critical for DRBs corresponding to URLLC type of service to have no mobility interruption. Thus, eMBB HO support is essential for some DRBs and not all DRBs active on the UE. 
[bookmark: _Ref536803035]Observation 1. UL/DL Mobility interruption time >0ms does not always result in Service Interruption, i.e. user data transmission interruption.
[bookmark: _Ref20551421]Observation 2. eMBB HO support is essential to reduce the service interruption time for some services/DRBs 
2.1 Need for Per DRB eMBB HO
In RAN2#107, it was agreed to support dual active protocol stack solution for eMBB HO. Dual active protocol stack refers to the AS stack design where the UE maintains separate PHY/MAC/RLC entities for source connection DRBs and target connection DRBs with a common PDCP entity handling both DRBs, as discussed in [2] and described below. 
The common PDCP entity can receive DL data from both the source connection and target connection during eMBB HO. This could happen if the source cell retransmits the PDUs not Acked by RLC or duplicates the PDCP PDUs sent to the target gNB to reduce delays. Also, these packets could be ciphered with different set of security keys in case of an Inter-CU HO, where the security keys used by source CU would be different from the security keys used by the target CU. The source CU and target CU compress the PDCP SDUs with different ROHC contexts. Thus, the common PDCP receiving entity maintains a common PDCP reordering and duplicate discarding entity, two separate DL ROHC contexts and two different security key information (source cell keys and target cell keys).
RAN2 has agreed that the UE does not need to transmit uplink data to both source and target and there will be a point in time where the UL data tx switch from source to target happens. To switch the UL data tx from source to target connection without any reconfiguration interruption, UE stores the configuration and security key information for the target connection on receiving the handover command while maintaining the source connection configuration. Thus, the common PDCP transmitting entity has to maintain two different security key information (source cell keys and target cell keys) as well.
Maintaining the dual security key information, dual ROHC context for DL, and, dual radio resource configuration during eMBB HO for every UL/DL DRB results in additional memory usage and complexity on the UE. Also, maintaining two separate PHY/MAC/RLC entities results in setup of separate logical channels for source and target connection during eMBB HO, and, could result in limiting the number of DRBs with eMBB HO support to not exceed the max. logical channel limit per UE.
Observation 3. eMBB HO is actually supported in DRB granularity anyway, because the DRBs supported during eMBB HO are setup with individual logical channels to support two separate PHY/MAC/RLC entities for source and target connection.

UE can signal in the eMBB HO capability for the max. number of supported MBB bearers or even request which specific bearers to consider for eMBB HO. Source gNB and target gNB consider UE capability and choose which DRBs are to be configured for eMBB HO and not all DRBs corresponding to the UE. The remaining DRBs not configured with eMBB HO will be handled as traditional HO DRBs.  In some cases, where all the DRBs for a UE need reduced user data interruption during HO, it is efficient to configure eMBB HO per UE. Thus, it is beneficial to keep the support for per UE eMBB HO configuration and use per DRB eMBB HO optionally as needed.
[bookmark: _Ref20551439]Proposal 1. Consider supporting per DRB eMBB HO in addition to per UE eMBB HO, i.e. configure eMBB HO only for DRBs that requires reduced user data interruption. 
2.2 Per DRB eMBB HO configuration
In order to support the per DRB eMBB HO configuration, network includes a flag in each DRB configuration to indicate whether eMBB HO is supported or not. gNB decides whether to configure eMBB HO for a DRB based on:
· Service need (e.g. info from QoS profile and potential UE assistance information)
· UE capability
· Low layer resource status
· PDCP configuration.
[bookmark: _GoBack]This information is known by RRC and it is better for RRC to configure the per DRB eMBB in RRC container. In XnAP/X2AP, the eMBB HO indicator can be supported in UE level, as agreed in last meeting. 
Proposal 2: Support UE level eMBB HO indicator in XnAP/X2AP and DRB level eMBB HO indicator in RRC container. 
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1. UL/DL Mobility interruption time >0ms does not always result in Service Interruption, i.e. user data transmission interruption.
Observation 2. eMBB HO support is essential to reduce the service interruption time for some services/DRBs
Observation 3. eMBB HO is actually supported in DRB granularity anyway, because the DRBs supported during eMBB HO are setup with individual logical channels to support two separate PHY/MAC/RLC entities for source and target connection.
Proposal 1: Support per DRB eMBB HO in addition to per UE eMBB HO, i.e. configure eMBB HO only for DRBs that requires reduced user data interruption.
Proposal 2: Support UE level eMBB HO indicator in XnAP/X2AP and DRB level eMBB HO indicator in RRC container. 
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