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1. Introduction 
In this contribution, we discuss when/how the source connection should be released and how the source cell connection should be handled during NR DAPS HO. We also discuss and propose solutions for some of the FFSs related to DAPS HO in the running CR for 38.331.
2. Discussion
Figure 1 illustrates the signaling procedures to support Inter-CU DAPS HO scenario. Intra-CU DAPS HO signaling procedures are less complex as the source cell and target cell are controlled by the same CU and hence not covered in this document. However, it should be noted that the signaling messages sent to the UE during an Intra-CU HO would be similar to the messages described in this document, except for the security key change would not happen during Intra-CU DAPS HO. Other than that, the key observations and proposals made in this contribution apply for Intra-CU DAPS HO scenario as well. 



[bookmark: _Ref20581187]Figure 1 Inter-CU Make-Before-Break HO procedure
2.1 Source connection release handling
In LTE Rel-14 MBB HO, it is left upto the UE implementation on when to stop the uplink transmission/ downlink reception with the source cell(s) to initiate re-tuning for connection to the target cell. This would result in inefficient resource usage of the source cell connection, if the UE has released the source cell connection even before the source cell has stopped DL data tx to the UE. Thus, we propose the network to explicitly indicate the source cell connection release to the UE. There are two possible options on how the source cell connection release is indicated. 
· Option 1: Target cell indicating the release of source cell connection 
· On receiving the RRC Reconfiguration complete message indicating the successful HO execution of the UE to the target cell, the target cell and source cell coordinate on when to stop the DL data tx on the source cell connection via step 6. The source cell sends SN Status Transfer message (step 7) to assist the target cell with the DL PDCP SN to use and the PDCP Status for the PDUs that have not been acknowledged. 
· Once the target cell receives the SN Status Transfer message, it knows that source cell has stopped data tx on the source cell connection. Thus, the target cell sends a RRC Reconfiguration message to indicate the UE to release the source cell connection
· UE releases the source cell connection as per the notification from the target gNB. This makes the UE behaviour deterministic and provides flexibility on the source gNB release trigger events to the network implementation.
· Option 2. Source cell indicating the release of the source cell connection
· An alternative option is for the UE to directly indicate the source cell about the successful HO execution, by sending an RRC message to the source cell. And, the source cell can stop data tx to source cell based on this message and send an indication to release the source cell connection to the UE (e.g. RRC Release message to UE).  
· We propose to adopt Option 1 for DAPS HO procedure, as this option limits the switching of control signaling transmission between the source and target cell connections. It also aligns with the traditional HO principles of switching data tx to the target connection after RACH is successful on the target cell connection. 
[bookmark: _Ref536803003][bookmark: _Ref20581057]Proposal 1. Target cell and source cell coordinate on when to release the source cell connection, and, to initiate data forwarding/PDCP SN status transfer from source gNB to target gNB.
[bookmark: _Ref536803004]Proposal 2. Source gNB and target gNB coordinate during an DAPS HO to transmit the control signaling RRC message to release the source cell connection only on the target cell after the target cell connection is setup. 
[bookmark: _Ref20581066]Proposal 3. UE releases the source cell connection and the configuration corresponding to the source cell on receiving a source cell release RRC message from the target cell.  
2.2 Source cell Paging handling
During a traditional HO, UE releases the source cell connection and hence stops performing source cell RRM procedures, paging monitoring for SI updates, ETWS, CMAS indications on receiving the RRC Reconfiguration message (reconfiguration with sync) from source gNB. In case of DAPS HO, as the UE maintains the source cell connection while establishing the target connection, there is a possibility for the UE to receive the SI updates, ETWS, CMAS notifications on the source cell by continuing the paging monitoring on source cell.  Also, the UE could continue RRM on the source cell to trigger changes to the ongoing HO procedure. However, supporting these additional procedures on the source cell while performing DAPS HO with the target cell introduces additional complexity with no substantial benefit compared to the traditional HO. Thus, we think that it is simple to suspend these procedures on the source cell after the DAPS HO command is received similar to traditional HO.
[bookmark: _Ref4532199]Proposal 4. On receiving the RRC Reconfiguration (reconfiguration with sync) message from source cell for DAPS HO, UE shall stop source cell RRM procedures, Paging monitoring for SI updates, ETWS, CMAS notifications and release the source cell configured measurement gaps. 
2.3 Source SCell handling
During DAPS HO, source connection is maintained while performing target connection setup. If the source connection only has a PCell configured, then any additional Tx resources may be used for target setup. However, if the source connection has CA configured, then the UE capabilities must be considered to decide if source connection CA can be maintained while performing the target connection setup. In some cases, it may not be possible to keep the source SCells active while performing target connection setup due to the limited hardware resources at the UE. This selective source cell CA support based on capability coordination between the UE and source gNB introduces additional complexity. 
[bookmark: _Ref15991141]Also, the source connection is used for UL/DL data transmission only for a short period after receiving the DAPS HO command. And, the ability to support DAPS HO with reduced interruption is critical than enhanced performance (i.e. throughput) on the source connection during the HO execution period. Thus, the benefit of supporting CA on source cell is not significant compared to the capability coordination complexity. Hence, maintaining the source SCells in active state during DAPS HO is not necessary.
[bookmark: _Ref20581042]Observation 1. Maintaining the source connection SCells in active state while performing DAPS HO with the target may not be feasible in all cases due to UE capability restrictions. Capability coordination to determine CA feasibility on source cell during DAPS HO introduces complexity with no significant benefit.
In case of DAPS HO, as both the source cell and target cell connections are kept active, the UE can fallback to the source connection when UE detects RLF on target connection and not trigger RRC Reestablishment. This minimizes the instances where the UE has to trigger RRC Reestablishment and thus improve the mobility robustness. In such cases, when the UE fallback to the source connection, maintaining the source SCells in configured/deactivated state would allow the UE to activate CA on source cell faster, without waiting for configuration of CA. 
However, based on the duration it takes to attempt target connection setup, declare RLF and fallback to the source connection, the channel conditions may change and the previously configured source SCells may not be the best cells for source connection CA configuration. Thus, it may also be acceptable to release the source SCells on the initiation of the DAPS HO procedure. RAN2 should discuss and decide whether to release or maintain source connection SCells in configured/deactivate state during DAPS HO.
[bookmark: _Ref15991146]Observation 2. Maintaining the source connection SCells in configured/deactivated state during DAPS HO results in faster SCell activation, eliminating the SCell configuration delays, on fallback to the source connection due to DAPS HO failure.
[bookmark: _Ref16344767]Observation 3. Source connection channel conditions may change and the previously configured source SCells may not be the best cells for source connection CA configuration on fallback to the source connection due to DAPS HO failure.
[bookmark: _Ref15991155]Proposal 5. Source connection SCells are either released or maintained in configured/deactivated state on receiving the DAPS HO RRC Reconfiguration message.
If source connection SCells are maintained in configured/deactived state, similar to Rel-15 deactivated SCell behaviour, there is no need to support RRM on the source SCells during DAPS HO.
[bookmark: _Ref15991159]Proposal 6. UE does not support RRM for the deactivated source SCells until UE fallback to source connection due to DAPS HO failure.
During DAPS HO, source gNB informs the target gNB on the source configuration. Target gNB decides based on UE capabilities whether the previously configured SCells can remain as SCells for the target connection or not. As the RRC Reconfiguration message sent for DAPS HO, only has the target connection configuration, the target gNB includes the SCells to be released in the sCellToReleaseList IE, and, the SCells which need to be added or modified for target connection via the sCellToAddModList IE.
[bookmark: _Ref15991165]Proposal 7. Target connection SCell configuration is indicated via sCellToAddModList, sCellToReleaseList IEs in the DAPS HO RRC Reconfiguration message.      
2.4 Source connection mTRP handling
Before receiving the DAPS HO command, UE may be operating using mTRP on the source connection. However, after receiving the DAPS HO command, the UE has to keep the source connection simultaneously while setting up the target connection. This may result in UE capability reduction for the source connection and UE may not have enough resources to support mTRP on the source connection. 
As the source connection is used for UL/DL data transmission only for a short period after receiving the DAPS HO command, we think that mTRP on the source can be disabled to support DAPS HO with the target cell to reduce the complexity in Rel-16. 
[bookmark: _Ref23943341]Proposal 8. Source connection mTRP connections are released on receiving the DAPS HO RRC Reconfiguration message.      
2.5 DAPS HO FFS aspects in 38.331 Running CR
[bookmark: _GoBack]The running CR for 38.331 to cover the DAPS HO related changes has below FFSs. This section discusses the proposals for these FFS items.
· FFS on whether to apply BCCH and paging configuration from source or target.
· On receiving the DAPS HO command, the UE stops monitoring the paging on the source cell as discussed in section 2.2 of this document. Considering the arguments for suspending paging and other control operations on source cell, the UE applies the BCCH and paging configuration of the target cell for the target connection monitoring.
[bookmark: _Ref23943345]Proposal 9. UE applies the target cell BCCH and paging configuration to monitor the target connection for SI and paging on receiving the DAPS HO RRC Reconfiguration message.      
· FFS if source and target configurations can be in same RRC message.
· As the source connection is maintained during a DAPS HO, the source cell may reconfigure the source cell config while sending the DAPS HO RRC message to the UE. In such cases, the source cell and target cell configuration may be included in the same RRC Reconfiguration message, where the target cell configuration is sent in a transparent container along with the source. 
· In such cases, UE applies the source cell configuration before initiating the DAPS HO.
[bookmark: _Ref23943348]Proposal 10. Support inclusion of source cell and target cell configuration in the same RRC Reconfiguration message sent to initiate DAPS HO. UE applies the source cell configuration before initiating the DAPS HO.      
· FFS on how/whether to capture stop of source PCell timer T310 after RACH successful to target PCell.
· As the UE can fallback to source cell connection if DAPS HO fails, it is necessary to continue RLM on source cell connection until the target cell RACH during DAPS HO is successful. UE switches the UL data tx/rx to target cell connection after target cell RACH is successful. That is the target cell is considered the primary connection and hence it is not necessary to continue RLM on source cell connection after DAPS HO execution is successful. Thus, the Source PCell timer T310 shall be stopped after RACH is successful on target.
[bookmark: _Ref23943352]Proposal 11. UE stops source PCell timer T310 and stops RLM on source cell connection after the RACH on target cell is successful during DAPS HO. 
	 
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1. Maintaining the source connection SCells in active state while performing DAPS HO with the target may not be feasible in all cases due to UE capability restrictions. Capability coordination to determine CA feasibility on source cell during DAPS HO introduces complexity with no significant benefit.
Observation 2. Maintaining the source connection SCells in configured/deactivated state during DAPS HO results in faster SCell activation, eliminating the SCell configuration delays, on fallback to the source connection due to DAPS HO failure.
Observation 3. Source connection channel conditions may change and the previously configured source SCells may not be the best cells for source connection CA configuration on fallback to the source connection due to DAPS HO failure.
Proposal 1. Target cell and source cell coordinate on when to release the source cell connection, and, to initiate data forwarding/PDCP SN status transfer from source gNB to target gNB.
Proposal 2. Source gNB and target gNB coordinate during an DAPS HO to transmit the control signaling RRC message to release the source cell connection only on the target cell after the target cell connection is setup.
Proposal 3. UE releases the source cell connection and the configuration corresponding to the source cell on receiving a source cell release RRC message from the target cell.
Proposal 4. On receiving the RRC Reconfiguration (reconfiguration with sync) message from source cell for DAPS HO, UE shall stop source cell RRM procedures, Paging monitoring for SI updates, ETWS, CMAS notifications and release the source cell configured measurement gaps.
Proposal 5. Source connection SCells are either released or maintained in configured/deactivated state on receiving the DAPS HO RRC Reconfiguration message.
Proposal 6. UE does not support RRM for the deactivated source SCells until UE fallback to source connection due to DAPS HO failure.
Proposal 7. Target connection SCell configuration is indicated via sCellToAddModList, sCellToReleaseList IEs in the DAPS HO RRC Reconfiguration message.
Proposal 8. Source connection mTRP connections are released on receiving the DAPS HO RRC Reconfiguration message.
Proposal 9. UE applies the target cell BCCH and paging configuration to monitor the target connection for SI and paging on receiving the DAPS HO RRC Reconfiguration message.
Proposal 10. Support inclusion of source cell and target cell configuration in the same RRC Reconfiguration message sent to initiate DAPS HO. UE applies the source cell configuration before initiating the DAPS HO.
Proposal 11. UE stops source PCell timer T310 and stops RLM on source cell connection after the RACH on target cell is successful during DAPS HO.
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