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Discussion and Decision
1
Introduction
In RAN2#105 meeting [1], RAN2 made the following agreements related to detaching:

Agreements

1
Specify the ”non-split bearer” solution candidate for the Rel-16 E-UTRA enhancements minimizing the interruption time during mobility.

3
Agree the following common aspects for “non-split bearer” solution candidate:

c.
The UE procedure when UE detaches from the source cell is explicitly defined in the specifications (e.g. via procedural text and/or via dedicated message/indication.).
4
RAN2 is asked to work further on the details of the following open issues:

a.
When detaching from the source shall occur and whether it has to be separately considered from the UE’s and NW’s side

In RAN2#107bis meeting [2], RAN2 has made some agreements for control plane aspects of DAPS HO:
Agreements

1
T304 is reused to determine the DAPS handover failure.

2
When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared).

3
When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.

4
Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection.

5
Before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link (but not source RRC configuration which may be used for re-establishment) and stops any data transmission or reception via the source link.

6
After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection of the source link. 

8
As the legacy handover, the UE continues the RACH to the target cell before the DAPS handover failure is claimed, even though the target MAC entity indicates the random access problem.

9
After the successful completion of RACH to the target cell, the target link RLM is the same as the legacy UE

10
After the target cell RACH completion and before the release of the source cell, when the target link fails, the UE triggers RRC connection re-establishment.

11
If both the handover/target link failure and the source link failure occur, the UE triggers RRC connection re-establishment.

12
The UE has only one RRC state/entity.
The issue about when/how to detach from the source cell is still not addressed. Besides detaching, SRB handling for DAPS HO also needs to be considered. In this paper we would further discuss these issues and possible procedures.
2
Discussion
2.1 Detaching from source cell

In DAPS HO, after the UE has successfully established connection with the target node, it can keep simultaneous transmission/reception with both source node and target node. In normal cases when to detach source protocol stack should be under control of network for synchronization between UE and network. An explicit indication from network to UE is needed, and the detailed procedure can be categorized into two options.
Option 1: a release indication is sent to UE by target gNB/eNB
It is possible to send a release indication by the target node when the UE has accessed the target node successfully, e.g. the target node can send one RRC message to the UE for source release after receiving the RRC Reconfiguration Complete message from the UE. The UE can release the source link immediately upon receiving the release indication. But target node also needs to send a release indication to source node to keep network synchronized. The transfer delay between UE and target node and the transfer delay between source node and target node may be different, so it will lead to an ambiguity period. If the release is done in source node earlier than in UE, UE will not get any feedback on former uplink transmission. If the release is done in UE earlier than in source node, source node will not get any feedback on former downlink transmission and expected uplink retransmission. Some exceptional handling may be needed at both UE and source node. So the release indication of source link sent from target node may not be the best way. But one potential benefit is that the radio quality is better between UE and target node.
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Figure 1 release message sent from target node
Option 2: a release indication is sent to UE by source gNB/eNB 
After UE has performed RACH towards target node successfully, the goal of 0ms interruption time during handover is achieved. And source node can decide when to stop all the uplink and downlink data transmission itself, e.g. based on real-time channel state information, and send a release indication to UE. In this case the release work can be done at both source node side and UE side without any ambiguity. And a release done indication can be sent to the target node by the source node. But one potential drawback of this option is that the radio quality may be not good enough between UE and source node, thus the release indication from the source node may fail. And also it is not so easy for the source node to decide when to send the release indication since it has no information about when the UE executed RACH towards target node successfully. 
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Figure 2 release message sent from source node
 A table of comparison of the options above is as follows. 
Table 1 comparison of option 1 and 2
	
	PROs
	CONs

	Option 1: a release indication is sent to UE by target node
	The release indication from the target node has high success rate. 
	The release indication is sent by a third part to stop the transmission between UE and source node, an ambiguity period exits due to different transmission delays between Uu and X2/Xn.

	Option 2: a release indication is sent to UE by source node
	Source link release can be done at both source node side and UE side without any ambiguity.
	Worse radio environment, the indication may not be received by UE successfully. And also it is not so easy for the source node to decide when to send the release indication.


Based on the analysis above, we slightly prefer Option1 since success rate of release indication is important.
Proposal 1: The target node can send one RRC message to the UE to inform the UE to release the source link.
Proposal 2: The target node can send one X2/Xn message to the source node to inform the source node to release the source link.
2.2 SRB

In last RAN2 meeting, it has agreed that “When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared). When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available”. In legacy handover SRBs of source cell will not be used upon handover command is received, but in DAPS handover, it is beneficial to keep SRBs of source cell in suspend state after handover command is received. In this way, when the DAPS handover fails, the UE resumes the SRB of the source cell if the source link is still available if RACH towards target cell fails, and thus the UE can use source SRB to report the DAPS handover failure. When source link is released, all SRBs of the source node can be released correspondingly.
Proposal 3: The UE can keep SRBs of the source cell in suspend state after handover command is received, and if RACH towards the target cell fails, the UE can resume the source SRB to report the DAPS handover failure to the source cell.

Proposal 4: When source link is released, all SRBs of the source cell can be released correspondingly.
3
Conclusions
This contribution has discussed several control plane related issues, and we have the following proposals:

Proposal 1: The target node can send one RRC message to the UE to inform the UE to release the source link.

Proposal 2: The target node can send one X2/Xn message to the source node to inform the source node to release the source link.

Proposal 3: The UE can keep SRBs of the source cell in suspend state after handover command is received, and if RACH towards the target cell fails, the UE can resume the source SRB to report the DAPS handover failure to the source cell.

Proposal 4: When source link is released, all SRBs of the source cell can be released correspondingly.
4
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